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About ICER

The Institute for Clinical and Economic Review (ICER) is an independegnbfibresearch
organization that evaluates medical evidence and convenetigdeliberative bodies to help
stakeholders interpret and apply evidence to improve patient outcomes and control costs. ICER
receives funding from government grants, rprofit foundations, health plans, provider groups,
and health industry manufacturergor a complete list of funders, visitp://www.icer -
review.org/about/support/ Through all its work, ICER seeks to help create a future in which
collaborative efforts to move evidence intotam provide the foundation for a more effective,
efficient, and just health care system. More information about ICER is availdiile :&tvww.icer -

review.org

About New England CEPAC

The New England Compaaive Effectiveness Public Advisory Council (New England CER AQGE
program of ICERprovides a public venue in which the evidence on the effectiveness and value of
health care services can be discussed with the input of all stakeholders. Newd=GEBAC seeks

to help patients, clinicians, insurers, and policymakers interpret and use evidence to improve the
guality and value of health care.

The New England CEPAC is an independent committee of medical evidence experts from across
New England, witla mix of practicing clinicians, methodologists, and leaders in patient engagement
and advocacy. All Council members meet strict conflict of interest guidelines and are convened to
discuss the evidence summarized in ICER reports and vote on the compatiaiival effectiveness

and value of medical interventions. More information about New England CEPAC is available at
http://icer -review.org/programs/newenglandcepac/
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Executive Summary

Background

Opioids are used to treat acute and chronic pain that arises from a variety of causes, ranging from
trauma to advanced ilinss Every year, 100 million people in the U.S. suffer from pain, wi29®

of these individuals experiencing pain that is considered chrolaisting longer than three

months! Opioid therapy is an essential component of chronic pain management for many patients,
but the addictive and euphoric pperties of these drugs make patientalnerable to misuse,

abuse, addiction, and possible death by overdose.

Sincel999, the number of deaths from prescription opioids in the U.S. has increased nearly
fourfold, rising in parallel with the volume of dispensed prescriptibhs.addition to the societal
impact of opioidrelated deaths, the level of abuse and misuse of these agents also has significant
consequences for health care utilizatioRor every one death frorprescription opioids, it is

estimated that there are 10 treatment admissions for abuse, 32 emergency room visits for misuse
or abuse, 130 people who become dependent on opioids, and 825 people who repentedical

use of these drug3.A variety of measures have been implemented to attempt to mitigate opioid
abuse, one oWhich is the introduction of abusdeterrent formulations (ADFs) of these drugs, an
increasing number of which have reached the market during the last few ears.

As described furthebelow, abuse deterrence is based on different advances in technology,
including physial and chemical barriers, agonist/antagonist combinations, aversive agems
prodrugs. However, the abuseéeterrent technology does not change the addictive properties of
the opioid itself, and while ADFs deter abuse, they areatmiseproof.® In online forums for
abusing opioids, there are many instructiass how to circumvent certain abus#eterrent
technologie®

This report focuses othe effectiveness, safety, and economic impact of ADFs relative téAldh
opioid treatment, and considers the evidence and potential dmstefit of different strategies to
replace norADF fomulations with ADFs in specific populations.

Topic in Context

LY HamnX GKS C5! | LILINRE GSR t dze@deBded rédaddy Q& NB T 2 N.
oxycodone) with a hardetio-crush exterior to reduce the potential for abuse by snorting or

dissolving in ordeto inject” The reformulated opioid was approved as the first abdseerrent

formulation, and now captures over 90% of the ADFkaetf
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ADFs oextendedrelease (ER)pioidsaim to prevent what is known aslosedumpingg the rapid
release throgh tampering of drug contained in an ER dosage favhich is amuch higher
concentrations than that found in IR opioidSor example, taking 12mg Palladone capsulan ER
hydromorphone no longer on the market, together with 8 ounces of 40% ethaaased the
average bloodhydromomphone concentration by 6 times compared withiogestion with water
Increasing the blood opioid concentration can also be achieved by altering the route of
administration. The oral bioavailability of hydromorphone is about 10%, which means that an
intravenous injection of the same substance increases the bioavailabitifgltl in addition to the
more rapid onset and rise throughdtdosedumpingroute.1®?

In April 2015, the FDA issued nbimding recommendations encouraging manufacturers to produce
abusedeterrent formulations (ADFs) of opioidBetween 20162017, the FDA approved five new
ADFs; today, nine ER opioids ame ammediate release (IR) opioid have FDA approved labeling
describing a variety of abus#eterrent properties (Table ESIPnly EFADFormulations were
available on the market as of June 20ER opioidsepresent about 10% of all opioids
prescribed?? Nine ADF productsre in the latestage fpeline (Stage 1l or FDA submissiti)

ADFs are relatively new, branded therapies for treating j@ml are generally more expensive than
both their nonADF branded equivalents and generic versiofise only generic ADFs on the market
are dauthorized generics of OxyContit?'® The pills are identical to the original OxyContin, and the
price is higher thathat of extended elease generics approvedrough the traditionalprocess'’
Thisabsence ofrue generic competition contributes to thieigher prices of currently available
ADFs.

For example, in 2016, the VA speamt amount of approximatelyl®0million overall on opioiddf
all opioidswere to be replaced with ADRBsd the costs would be increased-fiddd on the average
i K Avéuld desult in approximately $1 billion yearly for these products and could represemuah
as 20 percent of the VA pharmacy budg®t Poicymakersare challenged on how to structure
conversion to ADFs in a responsible and economically feasible m&hner
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Table ES1. Opioid Products with Ffaproved AbuseDeterrent Labeling

Brand Name Yearof

Approval

Reported AbuseDeterrence Mechanism

Commercially
Availablet

OxyContin® Oxycodone | 2010
(reformulated)
Embeda® Morphine 2014

Targinig® ER | Oxycodone @ 2014

Hysingla® ER | Hydrocodone 2015

MorphaBond® Morphine 2015

Xtampza® ER | Oxycodone | 2016

Troxyca® ER | Oxycodone @ 2016

Arymo® ER Morphine 2017

Vantrela®®ER | Hydrocodone 2017

*RoxyBond® | Oxycodone | 2017

When dissolved, forms a viscous gel that is difficult to inject through a hypodermic | Yes

needle.

Capsules of ER morpleipellets that contain a sequestered core of naltrexone; if the | Yes
pellets are swallowed, the morphine is gradually released and absorbed, while the
naltrexone core passes through the gut intact. If the pellets are crushed, chewed, or

dissolved, the naltrexamis released, blocking morphiireduced euphoria.

Combination pill containing extendaglease (ER) oxycodone and naloxone; if the No
formulation is crushed and administered intravenously or intranasally, high naloxone
concertrations block opiatenduced euphoria and can induce withdrawal symptoms.

When dissolved, forms a viscous gel that is difficult to inject through a hypodermic | Yes

needle

Formulated with inactivéngredients that make the tablet harder to adulterate while ' No
maintaining ER characteristics if the tablet is subjected to physical manipulation or

chemical extraction.

Capsules containing microspheres formulated with oxycedomse and inactive Yes

ingredients that make the formulation harder to manipulate.

Contains pellets that consist of oxycodone that surround sequestered naltrexone. W No
taken orally, the naltrexone is intended to remain seqeestl and patients receive ER
oxycodone. When the pellets are crushed, the naltrexone is released and counterac

effects of oxycodone.

A polymer matrix tablet technology with controlledlease properties as well as physic Yes
and chemical barriers that resist manipulation. The technology results in a viscous
hydrogel on contact with liquid, making the product very difficult to draw into a syring
Incorporates abuseleterrent technology desited to resist drug extraction through the No

most common routes: oral, intranasal, and intravenous.

Includes inactive ingredients that make the tablets harder to misuse by physical No
manipulation, chemical extraction, or both;witro data suggest physicochemical

properties that are expected to make abuse through injection difficult.

*Modified from Becker, 201%.** Only ADRpprovedas immediaterelease. +As of June 28, 2017.
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FDA Designation for AbusBeterrent Formulations of Opioids

In this report, the term ADF is only used for drugs withssuleterrent properties as recognized by

GKS C5! o Ly 2NRSMISHS NNS yRIEGT MyS R KISa RNWHAdzE $ 6 St =
evidence of abuse deterrence according to FDA standards, which are based on premarket studies

and mandatory real wod studies after drug approvalThe clinical component of premarket

studies, also known as category 3 studies, does not involve pain patients, but healthy, non

dependent recreatinal drug users between the ages of 18 and 55 yeah&se studies provide

important information on thepossibleimpact of ADFs, but have not been validated regarding their

ability to predict realworld abuse??

Postmarket studies (i.e., following regulatory appro\ak also required by the FI2Ad are

designed to measure the realorld impact of ADFs on patterns of abuse and misi$awever,

studies of prescription drug abuskffer from traditional pharmacoepidemiologic investigations, as
exposure occurs mostly outside the health system in individuals who did not receive prescriptions
F2NJ 0 KSA&S R NHzIand idforndatod s notiaRala®l& iNdirical yhfbrmatisystems

used for other drugg? The FDA aims to improve postmatlstudies by convening a mutiiay

meeting in July 2017 to understand how to better leverage existing data sources, identify potential
new data sources, and highlight new methods and study desfgns.

ADFs and their neGADF counterparts are considered bioequivalent, producing the same analgesic
benefits, and have the same profile of adverseef§ when used as prescribétd However, when
abused, the ADFs may present particular safety issues, such as precipitated severe withdrawal
symptoms, infection through needle sharing,’?thrombotic microangiopathy?® or other riskg®

caused by intravenous exposure of substances produced by the tampering of the excipients used in
ADF technologyADFs may deter chewing, intranasal, and intravenous routes of Zbudewever,
swallowing pills whole is the most common form of abuse and is not deterred by?ADFs.

Opioid Abuse, Diversion, and Shifts in Opioid Use

The progression from medical use to noedical use, to abuse and addiction, has not been very
well studied. It is generally believed that chewing an ER opioid is an important steglfowar
addiction, followed by intranasal and intravenous routes of allisdowever, even among

patients entering drug rehabidition programs, oral abuse of the IR formulation or the manipulated
ER formulation remains the major route, with the exception of morphine, abused through the
intravenous route in 66% of patients entering drug rehabilitafidtunderstanding the

characteristics and pathways ofdiwiduals at higher risk of abuse is quite challenging. For example,
we do have some information on the routes of abuse for patients entering drug rehabilitation
programs, bubur understanding is limited concernirtige progression fronmisuse to abuse,
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including recreational abuse, and finally to addiction. Furthermtirese pathways to abuse and
addictionprobably differ among different age groups. While greater understanding of abuse risk is
an area of active research, there are currently no validateds for predicting increased risk for
abusé®3 and abuse pathways.

Many individuals who abuse opioids dot receive a prescription from a prescriber. According to
national surveys,l@out 50% of people who misused prescription opioids got them from a friend or
relative for free, while 22% got them from a doctor and only 4% bought them from a drug
dealer32% This is known adiversion, orthe transfer of opioid analgesics from a lawful to an
unlawful chamel for distribution or usé* The volume of prescription opioids diverted annually for
non-medical use is extremely difficult to estimate. However, street pridespecific opioids can be

a good indicator of drug availability, demand, and abuse potefftitlis important to understand
how the introduction of ADFs impact diversion and the availability of illicit opioids in order to
capture their true impact on overall abuse, including for abusers whoiolgioids through
diversion and not through a prescriptioNVe summarize the available evidence on diversion in the
Comparative Clinical Effectiveness section in the main report.

As ADFs enter the market, it is also critical to understand trends ireabuse persons already
abusing specific opioids may shift to other opioids or routes of administration if a specific opioid is
replaced with an abusdeterrent formulation. Since 2011, the continuing rise in opioid deaths are
no longer attributable solglto prescription opioids but also to illicit opioids, mainly heroin and
illegally manufactured fentanyl.In Section 4, we summarize the available literature that correlate
the introduction of ADFs with alternative opioid abuse patterns or methods of administration.

Understanding trends in abuse, diversion, and potential shifts in drug use are keg pfemddence
in understanding the impact of ADFs on the overall opioid epidemic. They are summarized in the
Comparative Clinical Effectiveness section in the main report.

Policy Interventions: Clinical Guidelines and State Policies

The context for undetanding the potential benefits of ADFs is complasthese technologies are
often part ofa multipronged strateg to combat the public health epidemic of prescription opioid
deaths.This strategy often includesducating clinicians to reduce initiation @pioid use,
shortening the duration of prescriptions, monitoring of prescripticensd in some states,
mandatory substitution of opioid prescriptions with ADFs.

In 2016, the Centers for Disease Control and Prevention (CDC) releageld@eideline for
Prescribing Opioids for Chronic Plinpatients 18 and older in primary care settings. This new
guideline constitutes the most recent professional reference for treatment decisions for chronic
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pain (outside of active cancer treatment, palliative caneq endof-life care). The primary
recommendation prioritizes nonpharmacologic and rapioid therapy for chronic pai#f. The CDC
guidelines recommend a univetsgpproach of urine testing to be performed at least annually for

all patients receiving an opioid for chronic pafrand judged that the evidence on clinicabte for
identifying patients at higher risk for abuse was insufficient or ab¥eMone of the 12
recommendations of the CDC guideline meets a high standard of evidence, but they are judged to
reduce harm and likely improvénmnic pain catrol in the U.S’ The guidelines do not currently
mention ADFs for treating patients with pain.

State governments have also stepped up efforts to address the opioid epidemic, with executive led
taskforces, physician education, and legislatoestablish prescription monitoring programs,

restrict the duration and/or quantity available in an opioid prescription, and allocate more funding
for abuse treatment options. In August 2014, Massachusetts became the first state to pass
legislation requing pharmacies to automatically substitute ADFs for chemically equivalerABén
opioid prescriptions, and requiring insurance carriers to cover these ADFs with no additional cost
burden to patients. Maryland, Florida, and West Virginia passed sieqjisidtion, and bills have

been introduced in more than 20 other states relating to ADF coverage. At this point, however, data
on the impact of these state policy and systelegel interventions are limited and inconsisteft.

Since ADFs are substantially more expensive tham ttonrADF equivalents, polinyakers

throughout the country are wrestling with how best to spend their resources to address the opioid
epidemic!® The present report will examine the specific value of using ADFs as a strategy to
influence abuse of prescription opioids and the epideafideaths from prescription opioids. As
outlined in the analytic framework in the full report, the systematic review covers all impacts of
ADFs, but does not compare the value of ADFs to other strategies to curb the opioid epidemic.

Insights Gained from Bcussions with Patients and Patient Groups

As part of our review, we spoke with patient organizations focused on chronic pain and addiction.
Patient organizations focused on chronic pain stressed the need for continued, affordable patient
access to opioitherapy for daily function while also recognizing the need to curb opioid misuse
and addiction. It was felt that the different policy initiatives for reducing the overall use of opioids
contributed to increasing difficulties in obtaining prescriptionslémng term opioid therapy.

Patients with chronic pain were nervous that highergayments for ADFs compared to n&ibDF ER
opioids could act as a potential barrier to accessing needed opioid therapy. [Exieets with

chronic pain saw the ADF designatias potentially smoothing access to necessary medication, as it
might reduce the typical level of stigma associated with controlled substances. The importance of
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assessing the total clinical, economic, and social value of ADFs was widely recognized by th
different stakeholders as an essential step for their rational use.

h@SNI ftX 2NBFYAT FdA2ya NBLNBaSyiday3a LI dASyida
accessing specialized multidisciplinary pain care. Some patients believe that acoésgratad

pain management, including medications and complementary approaches such as acupuncture,
physical therapy, and mimthody practices would contribute to diminishing the need for

prescription opioids.

Patient advocates who worked with patients stgligg with addiction helped to illustrate how

patients progress to opioid addiction, often beginning with the recreational oral abuse of opioids.
One advocate who worked with teenagers described how her young patients abused pills orally and
recreationallybefore getting addicted and entering her treatment program. She also described the
stigma for young users in injecting opioidgravenously These patient advocates saw potential in
ADFs to prevent the progression of abuse from oral use to snortingngtding opioids. However,

they also cautioned that individuals who are unable to abuse a particular opioid may substitute an
easierto-abuse option.

Comparative Clinical Effectiveness

Toevaluatethe clinicaleffectiveness othe tenabusedeterrent formuations(ADFs) with FDA

labels we abstracted evidence from available clinical and observational studies, whether in
published, unpublished, or abstract forifihe primary comparators examined included radyuse
deterrent formulations of specific opioids appropriate.Studies on pioids with abusedeterrent
properties but without an FDA label recognizing these properties were not included in the
assessmentWe sought evidence on the effects of ADFs on abuse potential endpoints (e.g., VAS
measures of drugKing, take drug again), as well as real world outcomes (e.g., abuse and misuse,
addiction, overdose, drug diversion). We did not include studies that focused exclusively on the
analgesic properties of ADFs without reporting on any abetsed endpointsin total, we

included 41 references, of which 15 were premarket RCTS that evaluated abuse potential
endpoints, and 26 were postmarket observational studies that primarily evaluated thevoekd
impact of ADFs on levels of abuse and misuse. Data ontedimes were summarized in evidence
tables (Appendix F) and analyzed in descriptive fashion only.

O©lnstitute for Clinical and Baomic Review, 2017 PageES
Final Evidence RepartAbusedeterrent Formulations of Opioids: Effectiveness and Value
Return to Table of Contents




Results
Studies that Evaluated Abuse Potential Only

We reviewed 1%remarket studies that evaluated the abuse potential of ADFs. These studies were
randomized, doubleblind, active and placebecontrolled crossover trials of healthy, non

dependent recreational drug users between the ages of 18 and 55 yé&drs.trials were broadly

divided into two categories: those that assessedl abuse potential andhose that assessed

intranasalabuse potentia(seeTables ES2 and SKey measures of abuse potential included
YFEAYdzY £ S@Sta 2F aGaRNUzZ fAlAy3IéE o6al G GKAA Y2YSy
endpoint in the studies of focus, aswelik & SO2y RI NB SyRLRAyOa 2F a2@SN
measured at 12 and 24 hourspeRti2 S0 X Yy R adl 1S RNHA 3IFAYyE dal
measured at 12 and 24 hours pattse). Drug liking endpoints were measured using a bipolar 0 to

100mY +A&ddz-f !'yrf23 {OFfS 0! {03 Ay 6KAOK n NBLINE
NBaLR2yaSs |yR wmnn NEekphdSeitGwhétier thie SubjacPwodd tdkdtheA y 3 ¢ @
study drug again was measured on a unipolar scale of 0 to 100Svher NB LINEa Sy (ia GaRST
g2dzZd R y2d GF1S RNHA |3FAyé IyR mnAa NBLINBaSyida a

Relative to noPADF comparators, both crushed and intact forms of each exteneedse ADF
produced statisticalhsignificantly lower scores fairug liking.Drug liking in oral abuse potential
studies ranged from a-point difference between crushed Arymo ER and crushed morphine sulfate
ER to a 2%oint difference between Hysingla ER and hydrocodone IR softitibrsimilarly, the
incremental difference in druliking varied across intranasal abuse potential studies, ranging from
seven points (crushedantrela ER vs. hydrocodone powder) to 36 points (crushed Targiniq ER vs.
oxycodone IR powdef}*? Crushed versions of each ADF generally produced higher drug liking
scores than intact oral versions, but both remained lower than-A@# comparators. Similar

trends were observed for responses to questions regarding the likelihood ofipartts to take the
drug again.Of note, there is n@stablished threshold for what constitutes a clinicathportant
difference in any of these endpoints, so the clinical significance of these fingimgsnsunclear

even if statistical differences we noted.

a0ne study of Targiniq ER was conducted among dependent opioid users
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Table ES2. Premarket Studies Evaluating the Oral Abuse Potential of ADFs

Intact & crushed ADFs & active VAS score, fax

@) comparators Drug Take drug  Overall drug
liking again liking

Extendedrelease (ER)

OxyContin No oral ebuse potential study
Xtampza ER 40mg Xtampza ERntact 68.8 70.2 69.4
(n=38) Xtampza ERcrushed 734 73.7 74.2

IR oxycodonecrushed 81.8 75.4 76.2
Troxyca Ef® 60mg Troxyca ERntact 59.3 48.7 53.3
(n=41) Troxyca ERcrushed 74.5 72.5 74.3
IR oxycodonecrushed 89.8 81.5 81.8
TarginigER“® Targiniq Emtact 54.7 38.5 NR
(574%)) == Targiniq ERhewed 54.6 32.6 NR
Oxycodone IR solution 77.9 61.4 NR
Hysingla ER 60mg Hysingla ERntact 63.3 32.6 54.9¢
(n=35) Hysingla ERcrushed 69" 43 56.8
Hydrocodone IR solution 94 86.7 84.1
Vantrela EFR® 45mg Vantrela ERintact 53.9¢ 46.4¢ 49,2
(n=41) Vantrela ERcrushed 66.9¢ 58.7¢ 591
Hydrocodone IR 85.2 75.2 75
Embedd’ 120mg Embedacrushed 65.2¢ 57.7 58.6
(n=33) Morphine sulfate ERcrushed 80.8 70.7 69.8
Embedd® 120mg Embedaintact 67.6 NR NR
(n=32) Embedacrushed 68.1 NR NR
Morphine solution 89.5 NR NR
- No oral abuse potential study
Arymo ERC 60mg Arymo ERintact 62" 56" 57"
(n=38) Arymo ERcrushed 67 61.5 63.5

Morphine sulfate ERcrushed 74 68 67.5

Immediaterelease (IR)

RoxyBond IR -- No oral abuse potential study

¥ Placebo arms not included in table, RADF compaator arms indicated by bold font’DKn @np @ad | OGAGS O2 YLI N
ULIKndnnm Gaed | OGAGS O2 YL -tependeMfoputation G dzReé 02y RdzOGSR Ay 2LIAZ2AR
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Table ES3. Premarket Studies Evaluating the Intranasal Abuse Potential of ADFs

Crushed ADFs & active VAS score, dzx

@) comparators Drug liking  Take drug  Overall drug

again liking

Extendedrelease (ER)
OxyContirt® 30mg OxyContincrushed NR 64 69.7
(n=30) Original OxyContincrushed NR 89.6 87.4

Oxycodone IR powder NR 86.6 84.8
Xtampza ER 40mg Xtampza ERcrushed NR 47.8 48.2
(n=39) Oxycodone IRcrushed NR 71.3 71.8
Troxyca ER 30mg Troxyca ERcrushed 60.5 58.9 60.2

Oxycodone IRcrushed 92.8 88.4 85.4

Targiniq ER¥? 40mg Targiniq ERCrushed 59.1 42.6 NR
(n=23) Oxycodone IR powder 94.8 93.6 NR
Hysingla ER 60mg Hysingla ERcrushed 66.8 34.6¢ NR
(n=25) Hydrocodone pevder 90.4 83.9 83.4
Vantrela ER 45mg Vantrela ERcrushed 72.8 NR 68.5
(n=45) Hydrocodone powder 80.2 NR 77.1

Zohydro 83.2 NR 79.8
Embed&® 30mg Embedacrushed 69.6" 60.6" 60.8
(n=33) Morphine sulfate ERcrushed 87.6 84.9 83.8
Morphabond ER* 60mg Morphabond ERcrushed 711 NR NR
(n=25) Morphine sulfate ERcrushed 84.8 NR NR
Arymo ER® 60mg Arymo ERcrushed 52.5¢ 50" 50.5
(n=46) Morphine sulfate ERcrushed 77.5 73 71
Immediate-release (IR)
RoxyBond IR° 30mg RoxyBond IRcrushed 71.1 62.2 NR
(n=29) Oxycodone IR crushed 82.9 82.1 NR

¥: Placeb arms not included in table, neADF comparator arms indicated by bold féntata from Targiniq FDA lab&l®Kn & n
FOGABGS O2YLI NI G2NIT uLIKndnnm gad | OGAGS O2YLI NI G2NJ

Studies that Evaluated ReaWorld Evidence of Abuse and Misuse

We identified 26 postmarket studies that evaluated readrld evidence on the impact of ADFs on
abuse and misuse and health systegfated outcomes; all were nerandomized studies focusing
exclusively oOxyContirand comparators. Comparators were either prescription opioids (e.g. IR
oxycodone, ER morphine) or illicit drugs (e.g. heroin). There were no prospective studies conducted
in inception cohorts of newly prescribed patients that measured-veald incidence of abuse
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among ADF and neADF users. Instead, the current evidence of-vealld impact is limited to
time series that comparedggregateperiodsbefore and after the itroduction of reformulated
OxyContin. Data for these analyses were obtained from a variety of sources, abdisted

1 Poison control calls or visits
o National Poison Data System (NPDS)
o The Researched, Abuse, Diversion, and Addiction (RADARS) PoissriP@eram

1 Individuals entering substancese disordeprograms
o The National Addictions Vigilance Intervention and Prevention Program (NAVIPPRO)
o w!5!1w{ hLA2AR ¢NBFGYSyd tNRBANIY O6hc¢t0 I YyR
Program (SKIP)

1 Populationbased surveys
o National Survey on Drug Use and Health (NSDUH)

1 Electronic health data and medical claims databases
o0 IMS LRx database
o Truven MarketScan commercial database

1 Other data sources
0 RADARS Drug Diversion Program
0 RADARS StreetRx Program

Major outcomesexamined in these studies included overdose and fatalities, abuse rates, routes of
abuse and drug diversion. None of the studies reported addiction as an outcome.

Abuse

We identified 17 studies that presented evidence on the impa&xfContiron abusen different
populations. Most of the studies focused on the changes in the rates of ab@eyGfontinand
comparators), presented dke prevalent proportion of the study population that report or

identified as abusin@xyContirand other comparator opids during the specified time period.
Examples of populations covered by these studies include patients entering substndisorder
programs (e.g., NAVIPPRO and RADARS SKIP studies), total U.S. population covered by a set of
poison control centers (g., the RADARS poison center based studies), or commercially insured
patients onOxyContine.g., the claim$ased studies). Evidence on the impact of reformulated
OxyContiron opioid abuse from these studiesasmixed. The majority of studies found thaiter
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the abusedeterrent formulation ofOxyContirwas introduced, there was a decline in the rate of
OxyContirabuse ranging from 12% to 75%, in different study populations and at different post
reformulation time points. However, the neoral route of aluse declined at a significantly greater
rate compared with the oral route of abu$é&® suggesting there my have been a shift from nen

oral routes to the oral route of abuse. Many of the studies also found a contemporaneous increase
in the rate of abuse of other prescription opioids (ER oxymorphone, ER morphine, IR oxycodone)
and heroin during the same periegxamined (Table ES4).
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Table ES4. Changes in Abuse Pattern®xyContinand Comparators

Data source Timeframe compared
Prior to
reformulation
RADARS Poison centér 4Q08-3Q10 40Q10-1Q12
RADARS Poison centér 3Q09- 2Q10 1Q11-2Q15
RADARS Poison cenfér 3Q09-2Q10 1011 4Q13
RADARS SKip2 1Q09-2Q10 1Q11¢ 2Q14
RADARS SKIP 3Q09-2Q10 1Q114Q13
RADARS SKP 4Q09¢ 3Q10 4Q10¢ 1Q12
NAVIPPRE} 2Q09¢ 3Q10 3Q10¢ 2Q12
NAVIPPR& 1Q08¢ 3Q10 3Q10¢ 4Q11
NAVIPPREY 3Q09-2Q10 1011 4Q13
NSDUIP 1Q09¢ 4Q09 1Q13¢ 4Q13
NSDU 1Q09¢ 4Q09 1Q13¢ 4Q13
NPDS’ 3Q09¢ 2Q10 3Q10¢ 3Q12
Claims dat& 3Q09¢ 3Q10 4Q10¢ 4Q13
Kentucky cohor§® Pre-3Q10 4Q10¢ 1Q11
Canada cohor? 1 year prior 3Q124Q12
1Q141Q14 2Q14¢3Q14

*p<0.01;value not reported¥estimated; NMnot measuredNGnot clear; NSNot significant4There were some differences in the operational definition of abuse across sourc

(Table 10).
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Change in abuse pattern of OxyCoritin

Quarterly rates of cases at poison control
centers (U.S. guulation)

Quarterly rates of cases at poison control
centers (U.S. population)

Quarterly rates of cases at poison control
centers (U.S. population)

Past month prevalence (Patients with
primary diagnoss of opioid abuse)

Past month prevalence (Patients with
primary diagnosis of opioid abuse)

Past month prevalence (Patientstkvi
primary diagnosis of opioid abuse)

Past month prevalence (Patients entering
substanceuse dsordertreatment)

Past month prevalence (Patients entering
substance use disder treatment)

NC

Past year prevalence (US household surve
12 years and older)

Past year initiation rate (US household
surveyl2 years and older)

Quarterly rates of calls to poisaontrol
centers (U.S. population)

Diagnosed rate (Patients dxyContirand
comparator opioids)

Past month prevalence (recreatidnasers)
Positive urine drug screen (recreational
users)

Past month prevalence (recreational users

-38

-48
-28¥(NS)

_28En
-36°
-35°
-551
-1

-57

NM

NM

NM

+100

NM

NM
NM

NM

+42

NM

NM

NM

NM
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% change of comparators

Post Outcome (population) % chawge | Heroin | Prescription opioids (excludeq
reformulation OxyContin)

All other opioids: NS
All other opioids:33"

All other opioids:-7*

ER oxymorphone: +38
All other opioids: +16
All other opioids: +5

ER oxymorphone: +246
ER morphine: NS

ER oxymorphone: +191

ER morphine: NS
All other opioids:3"

Other single entity oxycodone

+20

ER oxymorphone: +236
ER morphine: +44

IR oxycodone: +36

IR oxycodone: +23

ER morphine: NS

Other opioids: NS
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An additional study interviewed 153 recreational users with a history ofleng abuse of original
OxyContirregarding theémpact of introduction of ADBxyContiron their choice of drug used for
recreational purpose. Thirtthree percent of participants indicated that the reformulation had no
effect on them and they continued to abuse OxyContin, another 33% indicated thatep&aced
OxyContirwith other drugs as a result of the ADF, and only 3% indicated that the ADF influenced
their decision to stop abusing drugsThe remaining0% didnot useOxyContirenough to change
actions.Among thosehangngto other drugs (n=51), 70% indicated they switched to heroin, 29%
to other prescription opioids, and one participant (2%) changed to coéaine.

Overdoses and Fatalities

Limited evidencendicatesthat rates of overdose and overdose deaths attributed>yContin
declined after its abusdeterrent formulation was introducedvith decreasesanging between

34% and 65%727 During the same period, the rates of overdose deaths attributedtheio
prescription or illicit opioids increased or remained stable, suggesting that consumers may have
switched to abusing other product8/2” For example, an analysis from the Wharton School and
RAND Corporation estimated that each percentage poidticion ofOxyContimmisuse after
reformulation was associated with an increase of 3.1 heroin deaths per 100,000 popufation.

Drug Diversion & Prescription Opioid Utilization

Evidence on drug diversion is extremely limiteé&/e identified three publications that reported on
diversion; two of the three analyses were contha by the same author using different periods of
follow-up. All three publications relied gropulationradjusted longitudinal surveillance data from

the RADARS Drug Diversion Progpate® In the Drug Diversion Program, law enforcement

officers and regulatory agencies submit quarterly data on the rematb new arrests, street buys

and sales involving prescription producBrug diversion is a measure of law enforcement activity
and is limited by available resources within reporting jurisdictions, local law enforcement priorities,
the drugs targeted binvestigators, and variations in reporting over tifé% Populationradjusted

rates of diversion declined over five yedoflowing thereformulation of OxyContin, reaching an

89% decrease by June 2015 (from 1.95 per 1,000,000 in the year prior to reformulation to 0.21 per
1,000,000at year 5 following reformulation); diveion of other opioids also decreased during this
period, albeit at a significantly lower rate (from 13.4 to 9.8 per 1,000,00®xyContin prescription
salesalso declined during this perigd Details can be found in Tabl@ ih the main body of the

report.
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Controversies and Uncertainties

The use of surrogateubicomes (measures of drug liking, take drug again, etc.) in the abuse
potential premarket studies of an ADF constitutes an important source of uncertainty concerning
the effectiveness of ADFs. There is considerable uncertainty around whether these wirroga
endpoints are predictive of reaVorld abuse and whether the studies that evaluated them reflect
how opioids are consumed in the real worl@ihese studies used small, selected populations of non
opioid-dependent recreational drug users who receivedyincontrolled doses of each product
under investigation, which may not reflect reabrld opioid use or misuse.

Data from realworld evidence poses a different kind of challenge. We found no prospective
studies conducted in inception cohorts that meesd reatworld incidence of abuse among ADF

and norADF users. Instead, the current evidence of-vealld impact is limited to time series,

which are subject to potential confoundirfigctorsand other biases. For example, these analyses
do not consideother interventions that may have taken place during the study period, such as
expansion of prescription drug monitoring plans, implementation of Risk Evaluation and Mitigation
Strategies (REMS), and provider education, among many others. In additierseiies may be
subject to autocorrelation (i.e., statistical relation between faad postvalues), which may lead to
underestimation of standard errors and overestimation of intervention effects; or conversely, they
may be subject to ovedispersion, éfined as greatethan-expected variability in observed data
based on the assumed distributidh Moreover, the time series we reviewed used different
timeframes of analysis and different databases, often only with a short duratidollow-up.

While the trends are relatively consistent, the estimates of magnitude vary and the results of the
different studies cannot directly be compared.

For prospective inception cohort studies, evidence on the use of clinical risk abusecsthiatif

tools would be important to support clinical decistoraking on whether ADFs should be used for

any patient who gets an opioid or only those patients at a certain threshold of abuse risk. Results of
a recent systematic review on this question caime¢he conclusion that the evidence on clinical

tools for identifying patients that are at higher risk for abuse was insufficient or a%ent.

Evidence on the progression from medical use to-nwdical use as well as on tieatural

history¢ of abuse and addiction is also needed. It is believed that chewing an ER opioid is an
important step towards dependence and addiction, followed by intranasal and intravenous routes
of abuse?’ which explains the use of certain physical or chemical barriers in the development of
ADFs. However, none of the studies in the assessment included addiction as an outcome.
Furthernore, the overall net benefit of introduction of ADFs into the system cannot be fully
determined from the available evidence in these studies. Although limited evidence from most of
the time series studies suggest a decrease in OxyGsepénific abuse andverdose following
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reformulation,many of the studies also found a shift towards abuse of other prescription opioids
and heroin, the extent of which may not be fully capturéthere may be a tipping point at which
more widespread access to ADFs wouldvelsgstemwide benefits; however, current evidence
from one survey suggest that only about 3% of a small cohdangfterm abusers oOxyContin
stopped abusing drugss a result of reformulation, while many others continued to abuse
OxyContiror switchedto other forms of opioidsincluding heroirf!

Uncertainty also remains on the association between the introduction of ADFs and increases in the
rates of heroinuse or deaths. Evidence from time series studies suggest a rise in the use of heroin
following OxyContirreformulation53¢” As discussed above, one study by RAND and Wharton that
explored the relationship between state variation@xyContimmisuse and heroin death fourttat

each percentage point reduction @xyContirmisuse after reformulation was associateih an
increase of 3.1 heroin deaths per 100,060However, otherstudies have shown that rates of

heroin use and overdoses began increasing prior to the introduction of AFs.

Finally we currently do not have any reaorld evidence for the other ADFs, as their entry into the
US market is very recent. While postmarket studies are mandatory with FDA approval, the first
postmarket studies for ADFs other th@xyContirare nd scheduled for completion until 2018 and
2019, for Hysingla® ER and Embeda®, respecfively.

Summary

Using the ICER Evidence Matrix, we assigned evidence ratings for each of the ADFs of focus
compared to noPADF prescription opioids. ADFs and their+A@F coaterparts are
bioequivalent, producing the same analgesic benefits, and have the same profile of adverse effects
when used as prescribed. For patients beingonsidered for an opioid for therapeutic purposes,
we judgethe comparative clinical effectiveness@kyContirto be "C+" for the risk of abuse,
primarily based on the surrogate outcomes of "likability" usedremarket studies, and the
evidence on theltanges in the rates of abuse reported in postrket studies.Even though we
have reasonably high certainty th@xyContirdoes not provide inferior net health benefit
compared to noPADF comparators, without stronger reabrld evidence thaDxyContirreduces
the risk of abuse and addiction among patients, our judgment is that the evidence can only
demonstrate d'comparable or better" net health benefit (C+).

C2NJ Fff 206KSNJ!5Cas SEOfdzRAY3 hEe/2ylGAy$ésS 2dzR
(PN) for use in individual patients being considered for an opioid. Similar to OxyContin, all other

ADFs demonstrate potential comparability or better results than their-A@# counterparts based

2y (0KS &adzZNNR3II GS 2 dzi O2 %t8dies. BEuftheinbrd, théy@rk €oAsidéred Ay LIN.
bioequivalent in producing the same analgesic benefits, and have the same adverse effects when
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used as prescribedHowever, vhile many of these formulations may present advances in
technologyrelative toOxyContirandinclude alternative physical or chemical barriers, agonists and
antagonists, or aversive agents, there is no+eatld evidence published on any of these other
ADFs to demonstrate improved health outconmegeductions irthe risk of abuse. Consideg the
high dependence odikabilitye studies, and the lack of real world evidence, our judgment is that
we cannot determinghe magnitude ofibuse reduction at this timdeading to our P/I rating

We believe there can be even less certainty jadgmert on the comparative clinical effectiveness
of ADFs versus neADF opioids if the questiaelates tothe net health impact of introducing or
substituting ADFs for neADF4o0 the broad populationof individuals who use opioids for
therapeutic and noftherapeutic purposesThe evidence on the impact @xyContirreformulation
shows a decrease in OxyConrsipecific abuse, but also a shift in some cases towdrdr routes of
administration, other prescription opioids, and heroin. Given the limited evidease orthis mix
of positive and negative outcomes, we do not feel there is adequate evidence to discount the
possibility that the balance would beet harmful overall across the entire population, especially
early in the introduction of ADFSWe therefaejudged KSNB (2 06S AyadzFFAOASY
which to judge the net health benefit, at th@opulationlevel,of the introduction or

substitutionof ADFs for nosADFopioids.

TableES5ICER Rating on the Comparative Net Health Benefit of ADF sé&isa-ADF
Prescription Opioids

Individual patient prescribed an opioid for therapeutic purposes
OxyContin Non-ADF Extended Release Opioi C+

All other ADFs: Non-ADF Opioid P/
Embeda®
Targinig® ER
Hysingla® ER
MorphaBond®
Xtampza® ER
Troxyca® ER
Arymo® ER
Vantrela®ER
RoxyBond® IR
Overall population, including potential noitherapeutic users

ADF Non-ADF Opioid I
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Other Benefits or Disadvantages

In this section of our review, we seek to provide information on otherdbiés or disadvantages
offered by the intervention to the individual patient, the delivery system, public health or the public
that would not have been considered as part of the evidence on comparative clinical effectiveness.

Patients report feeling stigatized when prescribed opioids, given their widespread and publicized
potential for abuse. Some patients report that having an ADF prescription would diminish this
stigma, meaning they have a prescription that purportedly cannot be abused. For phy s
could, as part of a mulpronged strategy, allow physicians to feel comfortable treating severe pain
adequately without feeling forced to limit prescriptions as they might be otherwiRiscussions

about the necessary controls on opioid prescargpneed to also take into account the need for
chronic pain patients to have reliable access to pain medication as part of a comprehensive pain
management prograrf

Due to the higher costs of ADF therapy, there may be new prior authorization requirements that
require cliniciasQ { A Ya&eah iyhpact on productivity and patient care. public comments

received from hospice workers, they noted that increasests and prior authorization

requirements could impact productivity at small provider practices and hospice programs, as well as
their ability to adequately care for patients in need of pain management. The hospice workers also
noted that outof-pocket coss due to higher costs of the therapies could inhibit access to opioids

for patients in need.

Legislation and policy mandating or encouraging use of ADFs often includes other components
targeted at reducing opioid abuse and misuse. However, no evidararas to have been
generated to date on the effects of these medbmponent strategies, or on the importance of ADF
policy relative to other components.

Safety issues have been raised vathusedeterrent technologies after tampering for intravenous
usefor Opana®ER (oxymorphot&y and for the ADF RoxyBo®#® The reformulation of Opana ER
in 2012 with a highmolecularweight polyethylene oxide physical and chemical barrier led to a shift
from intranasal to intravenous abus$é.An HIV andHepatitisCvirusoutbreakin Indiana was

caused bysing the tampered product with shared needJesd the outbreak was controlled by
implementing a needle exchange progrdfmin Tennessee, a cluster of thrdwtic

microangiopathy is thought to be related to intravenous exposure of substances produced by the
tampering of the polyethylene oxide barrier used as abdsterrent technology irDpanaER?5#2
These risks could also arise with the intravenous abuse of other ADRAdbatea polyethylene
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oxide barrier, such as the ADRy®o, Hysingla, and OxyContifihese risks could also arise with
the intravenous abuse of other ADFs that use similar technologies.

Finally, ADFs are currently available only for the exteraéshse opioid formulations that

comprise around 10% of all geription opioid use. Broader understanding of the benefits of ADF
formulations are urgently needed, with the first immediatdease ADF approved by the FDA as of
April 2017, but not yet available on the market.

CostBenefit and Potential Budget ImpactfdbuseDeterrent Opioid Formulations

The aim obur analysis was to estimate and compare the costs and benefits of using extended
release (ERADF opioider nonADF opioids for chronic paiWWwe developed a model to explore

two key research questions: What are the potential net costs and outcomes of using ?A\DF
compared to norADF opioids, and 2) what levels of effectiveness in abuse reduction and in price
difference would be needed for ADF opioids to achieve cost neutrality or net savings relative to
non-ADF opioids?The benefits were defined in terms of the reduction in abuslated outcomes,
such as the number of incident cases of abuse and the number of opioid overlassd deaths.

Our primary analyses focused on hypothetical cohorts of chrgaiiic patients receiving ADF and
non-ADF opioids respectivel{We also conducted a statgpecific policy analysis that analyzed the
health and economic burden associated with opioid use in the state of Massachusetts if-AlDifon
ER opioid prescriptionsers in the state were to be converted to ADF ER opioid prescriptioms.

to the varied nature of the underlying cause for chronic pain, as well as the lack of published data
on quality of life in opioid users, we employed a ebshefit approach rathethan a costutility
OADPSPE aO2al Lagditibnally, primary analyseN dzDnotdabl¥sledthe health outcomes
or costs of externalities such as diversamrswitchingto heroinor other nonADF opioids that may
occur in reaction to the abusdeterrent properties of ADF opioids, due to a lack of data attributing
these patterns to ADF opioid use. The effects of diversion were explored in a scenario analysis,
however.

Thisde novomodel, built from a health system perspective, consisted of ca&oftL00,000 non

cancer chronic pain patients new to ER prescription opioidg population was 45% female, and
mean age was 37 yeats.Separate cohorts were asmed for patients newly starting ADF and non
ADF opioids respectivelfrigure ESrepresents the therapeutic usand abuseelated pathways.

All patients enter the model as therapeutic users, defined as those chronic pain patients who used
prescriptionopioids for only pairalleviating purposes and not for abusAs a therapeutic user, a
patient could discontinue opioid use due to end of treatment or die from-abuse related causes.
Annual probabilities of discontinuing therapeutic use were obtaifieth a claims analysis that
followed patients with prescribed opioids over nearly five years, and reported on the proportion of
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patients without an opioid prescription refill over angonth period®® Patients entering the model
in the first year, as well as those who continued as therapeutic users in subsequent years, had an
annual probability of opioid abuselhis rate of diagnosed opioid abuse, obtained froolaams

study that identified the rate of abuse from all né/DF opioids as well as pasformulation
OxyContin(the first FDAapproved ADF opioid), was estimated for ADF andADFR opioids at
2.82% and 3.65% respectiv€lyA proportion of those who abuskhad an assumed annual
probability of ceasing to abuse opioids, at 10% after which they dropped out of the nOtiedr
patients who abuse had an annuabpability of death from opioid overdose, at 5.9 per 100,000
abuse patients, or other causé¥® The remainder of those who abuse continue to a subsequent
year of abuse.The model employs annual cycles over a-figar timehorizon, taking a health care
systemperspective.We chose a fiwgear time horizon because we assumed that featients

would be prescribed opioids continuously for longer than five years.

Figure ES Model Schematic Representing One Cycle for the Prescription Opioid Hypothetical
Cohort

Continue
therapeutic use

— Abuse

= Therapeutic usegg
Discontinue

B therapeutic use

= Death (all cause

Prescription |
opioids

Continue abuse

= Cease to abuse

Death from
overdose

_—

— Overdose

= Death (all cause

Patients in the ADF and ngkDF opioid cohostfollow the same pathway
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The ADF and noADF opioids included in this model are listed in AppendikaBle G1We

calculated a weighted average daily opioid drug cost for both ADF andDé&ropioids, using the
market share of drugs within the ADF and mdDF classes and a 90mghdoine Equivalent Dose
(MED) daily dosage for each di#fj. We mmbined this markeshare data with opioid costs as
reported in the Federal Supply Schedule (FSS) to arrive at a we@eeage drug price of $11.60

per day for ADF opioids and $5.82 for raDF opioid§° Health care costs were assigned to the

ADF and noADF cohorts, with patients abusing opioids having higher health care resource
utilization and costs than therapeutic userBhese cets included costs of emergency room visits,
inpatient and outpatient visits, and associated professional féasstswere obtained from a claims
study conducted byhe Commonwealth of Massachusetts Health Policy Commission specifically for
this report®® The mean annual cost was estimated to be $19,285 for therapeutic users and $31,005
for those who abuse opioids. All costs werpmssed in 2016 dollars, and adjusted as necessary
based on the medical care component of the U.S. Consumer Price®fhdex.

The model was informed by several key assumptions, including:

1 The rates of abuse with ADF or nrADF opioids were kept constant throughout the time
horizon of the model, owing to a lack of published data on variability in thes rateabuse
over time.

1 We assumed an annual rate of cessation of opioid abuse of 10%, with patients who stop abuse
incurring 50% of drug and nedrug costs in the year of cessation of abuse, prior to dropping
out of the model.

1 We assumed the same health earesource utilization costs for ADF and #&DF opioid
therapeutic users, and for ADF and r&DF opioid patients who abused these opioids, in the
absence of data suggesting an impact of an ADF opioid on other health care costs.

1 Our model uses inputs frontommerciallyinsured populations, as complete data for
Medicare or Medicaid populations were not available.

1 We assumed the same rate of discontinuation of therapeutic opioid use in both the ADF and
non-ADF opioid cohorts due to a lack of data on the iidial cohorts.

1 We did not include effects of diversion or switching to other opioids or to heroin in our base
case analysis, due to lack of consistent data.

The full list of assumptions and corresponding rationale for each is available in Section @udif the
report.

We conducted onavay sensitivity analyses, varying model parameters on the incidence of abuse,
the efficacy of ADF opioids, the cessation of abuse dand costs.Given the limited data on the
effectiveness of newer ADF opioids, we condddtareshold analyses, varying the rate of abuse to
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determine reductions in the annual rate of abuse that would attain cost neutrality for ADFs relative
to nonrADF opioid useWe undertook a similar costeutrality analysis by varying the costs of ADF
opioids relative to norADF opioidsFinally, while opioid diversion and switching play a critical role
in ascertaining the health and economic impact of the opioid abuse epidemic, we did not include
these effects in our basease analysis due to a lack obust evidence However, we conducted a
scenario analysis to test for caseutrality between the ADF and nekDF opioid cohorts by
introducing different assumed rates of diversion into the model, based on data published by the
Substance Abuse and Mentat&lth Services Administration (SAMHSA) finding that indicated that
there are approximately 1.25 cases of diverted opioid abuse for every case of prescription opioid
abuse?® Using this as a reference point for the RADF opioid cohort, we estimated the reduction

in relative risk of diversion in the ADF opioid cohort that would achievereagtality between the

two cohorts. Finally, we also included a modified societal perspective as a scenario analysis,
including the costs of criminal justice and incarceration, as well as costs of productivity loss due to
opioid abuse?>%4

In the statespecific policy model, we analyzed the health and economic burden associated with
opioid use in Massachusetts ugrda policy in which all neADF ER opioid prescription users in the
state were switched to ADF ER opioid prescriptidtsy changes to this model compared to the
costbenefit model were:

1 Replacing the hypothetical cohort population in the ebenefit madel with a population
based on the prevalent estimates of prescription ER opioid users in Massachusetts, derived
FNRY (GKS adlisSQa LINBAONRLIGAZ2Y RNHA Y2YyAIG2NAY
91 Deriving opioid drug costs based on a pharmacy claims analysis done by the Commonwealth
of Massachusetts Health Policy Commission for this report, rather than the approach used in
the costbenefit model abové?
{1 Using the statespecific opioid overdose death raté.

A more detailed explanation of model changes and key assumptions used for thesséaiéic
policy model are available Bection 6 of the full report.

Base Case Results

Over a fiveyear timehorizon, our base case analysis indicated that there were approximately 2,300
fewer new cases of abuse in the ADF opioid cohort and approximately 6,600 feweryedause
incurred compard to the norADF opioid cohort, with a small reduction in opioid overdosated
deaths of less than one.
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Table ES6. AbusRelated Outcomes for ADF and N&DF Opioid Cohorts of 100,000 Chronic Pain
Patients with ER Opioid Prescriptions

Outcome (at 5 yees) ADF cohort Non-ADF cohort Increment (ADF cohortg
Non-ADF cohort)

8.229 10,532 2,303
Personyears of abuse 23,322 29,943 -6,621
Overdose deaths 1.38 1.77 -0.39

Even with the cosbffsets within the health system from having fempatients abusing opioids, use
of ADF opioids resulted in an additional $533 million net spending over five years from the health
care system perspective (Table ESIH)e lower abuseelated costs of ADF opioids compared to
non-ADF opioids were outweigl by the higher prescription costs of ADF opioids.

Table ES7. Total Estimated Healftare Costs dPatients Prescribed\DF and NostADF Opioids

ADF opioids Non-ADF opioids | Difference (ADFE non-ADF)

Therapeutic use* $7,845,606,246 $7,62,466,543 $153,139,703
Abuse* $939,121,323 $1,205,748,255 -$266,626,932
Prescription opioid costs (entire [EXReocHe[ofselik] $657,301,870 $646,606,443
cohort)

Total $10,088,635,882 $9,555,516,668 $533,119,214

D
=
I
<
D
<
]
Q
=
(2]

*Excludes prescription opioid costs. Inclsdeealth care resource utilization and ropioid prescription costs

Using ADF opioids resulted in additional costs of $231,500 for preventing one new case of abuse
and approximately $80,500 for preventing one abysar. Given the small benefit observied
overdose deaths, the cost to prevent an overdose death was estimated to be approximately $1.4
billion (Table ES8).

Table ES8. Cost Per Incremental Outcome of ADF Op@ilis NorADF Opioid

Incremental outcome Cost

To prevent one new abuse case $231,514
To prevent one new abuse year $80,517

To prevent one overdose death $1,362,339,569
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Sensitivity Analysis Results

Results from our cosgteutrality threshold analyses indicated that increasing the effectiveness of
ADF opioids to the point where théylly eliminate abuse still resulted in additional costs of
approximately $113 million over five year€ostneutrality was achieved when the ADF opioid
weighted market share price was discounted by 41%, from $11.60 to $6.86 per day, keeping the
base caséncidence of abuse in each cohort consta@iineway sensitivity analyses indicated that

the ADF opioid costs had the most significant influence on the model results among the parameters
tested(see Section 6 for further details)

Figure ES. IncrementalHealth System Cost of ADFs at Increasing Levels of Effectiveness
(Decreasing Incidence of Abuse)
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(&)
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$0
2.818%* 2.11% 1.41% 0.70% 0.00%

Incidence of abuse with ADF opioids

*Represents base case

Scenario analyses
Diversion

We included diversion as a scenario analy¥i& tested the level of reduction in relative risk of
diverdon of ADF opioids that would be needed to attain casutrality relative to norADF opioid
use. We conducted this analysis at three different estimates of diversiapioids: 1.25, one, and
0.75cases of diverted abuse for every one case of presoriptbnADF opioid abus® The cases
of diverted abuse were added to the cases of prescription abuse in eaclhtc@fssuming 1.25
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cases of diverted opioid abuse for every case of prescription opioid abuse, the risk of dieérsion
ADF opioids would need to b&% lower compared to that with neADF opioids to achieve cest
neutrality between the ADF and nekDF opia cohorts. Similarly, assuming 1.0 and 0.75 diversion
cases per abuse case would require reductions of 44% and 59% in the risk of divEAdddn

opioids respectivelyto achieve cosheutrality. More details on this scenario analysis are available
in the section6 of the report

Modified societal perspective

The societal costs of each case of abuse were estimated to be approximately $3,400 annually for
criminal justice and incarceration, and approximately $16,600 annually for lost produé#i¥/ity.
Birnbaum et al. derived ladth care and societal costs using data from a claims analysis that
included privately insured patients) whichthe perpatient opioid abuseelated health care and
productivity loss costs as well as associated caregiver e@stsestimated Criminal ystice and
incarceration costs were calculated using data from the Criminal Justice Expenditures and
Employment Extract Progranincluding these societal costs our mode] the difference in total

net spending between the ADF and RADF cohorts over fevyears was reduced, but still
represented an increase of $393 million in the ADF coharbreakdown of total costs within each
cohort,including societal costs, is available in Tall&ZSection 6

State-specific Policy Analysis for Massachusetts

We onducted a statespecific model analysis of Massachusetts in which we used the actual number
of prevalent cases of prescription opioid use in the state, and calculated health outcomes and costs
of converting all norADF prescription opioids to ADF prestdps over one yearThis analysis

does not take into account the health and economic impact associated with diversion, switching to
other opioids or heroin, or societal cost®uranalysis usedean daily costs of $15.90 for ADF

opioids and $3.44 for meADF opioids, based on a claistedyconducted by the Commonwealth

of Massachusetts Health Policy Commissfon

Using 2015 datalaims data, we estimated approximately 173,000 prevalent-cancer chronic

pain patients using prescription ER opioids in Massachusetts, of wpprbximately 60,000 were
prescribed ADF opioids and approximately 113,000 prescribeeAmdnopioids All 173,000

prevalent users were neoancer chronic pain patientsConverting all nofADF to ADF prescriptions

was estimated to result in approximately 850 fewer cases of abuse in one year, at an estimated cost
of approximately $599,000 to prevent one caseabiise (Table ES9). While abuskted costs

would decline (from approximately $225 million to $204 million), prescription opioid costs would
more than double, leading to an increase in costs statewide of $475 million annually.
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Table ES9. Outcomes Whenr@erting All NorCancer Chronic Pain Patients winescription ER
Non-ADF Opioids to ADF Opioids in Massachusetts in One Year

Mixed ADF/norADF All ADF opioid use Difference
opioid use

5,229 4,387 -842

$489,925,52 $1,002,689,521 $512,763,999
$224,828,862 $203,548,318 -$21,280,544
$5,331,764,758 $5,806,899,717 $475,134,959

Cost to prevent one new s - $599,131
case of abuse using ADF

opioids
*Combination of prescripon (opioid and noropioid) and resource utilization costs

Summary and Comment

We analyzed the codienefit of ADF opioids compared to n&iDF opioids in a hypothetical cohort
model of noncancer chronic pain patients, as well as a stgiecific policy radel. In the

hypothetical cohort cosbenefit model, ADF opioids prevented 2,300 new cases of abuse per
100,000 patients treated over five years, but cost the health system an additional $533 million over
that time span.We estimated that using ADF oplsicosts the health care system an additional
$231,500 to prevent one new case of abuse and approximately $80,500 in additeaitd system

costs to prevent one year of abusklealth care cost neutrality could not be achieved even when

the effectivenes®f ADF opioids in preventing abuse was increased to 100%ARiEhopioids still
incurring an additional cost of $113 million over five yeatiewever, cost neutrality could be

achieved if ADF opioids were discounted by 41% from the current mbdsitetprice.

We also conducted this analysis using a modified societal perspective which included estimates of
the productivity loss and criminal justice and incarceration colstghis analysis, ARépioids were
estimated to cost approximately $393 milliorone than noRADF opioids over five years.

Our state policy model, focused on Massachusetts, estimated that converting all existiAgakon
opioid prescriptions to ADF prescriptions over one year would prevent approximately 850 new
cases of abuse at a ca#t$599,000 for every new casé abuseprevented and increase statewide
costs by approximately $475 million

There are several key limitations of our analys@sir model assumed a static rate of opioid abuse
that does not change over timélNe found o published evidence on rates of abuse over time and
so our model may undepr overestimate the actual burden of abuse over five yedrsaddition,

costs and health care resources utilized by therapeutic users and those who abuse opioids do not
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changeover time in our model We found one study that reported variations in health care cost for
patients with opioid abuse in the six months prior to and 18 months after abuse diagnosis, but did
not find similar estimates for costs over a longer tifreme %8 Varying thee costs over time would
impactthe overall cost to the health care system, depending on the direction and magnitude of this
cost variation over time Although thereare ADF opioids with more advanced technologies and
perhaps greater potential in reducirdpuse now on the market, we used effectiveness data from

an OxyContirstudy owing to lack of abuselated effectiveness data for other ADF opioidis.

addition, our primary model does not include diversion to a population outside the existing cohort.
Tofully capture the cost to the health care system and to society of such diversion, we would also
need to include the costs of switching to other opioids or heroin among individualslavhot

abuse ADF opioids. The balance of these two effects of ADiE®pannot be determined from
current data, and modeling just the potential benefits of ADF opioids in reducing diversion without
also including estimates of the potential harms from increased abuse of heroin or other opioids
would not provide policymakerwith a balanced view of the likely effects of increased ADF opioid
use.

In summary, our economic modeling analyses indicate that ADF opioids have the potential to
substantially reduce the incidence of abuse in opjmidscribed chronic pain patientslegive to
non-ADF opioids, but at significantly higher costs to the health care sydtfen when important
societal costs are included, ADF opioids were still estimated to increase overall Tostadvent of
new ADF opioids with potentially superidnsedeterrent properties, as well as the lack of robust
evidence on opioid diversion and switching to other opioids or heroin, call for further research that
will generate realvorld evidence to understand the true health and economic impact of ADF
opioids on the opioid abuse epidemic.

Public Deliberation and Evidence Votes

At the July 20, 201 theeting, the New England CEPAC Panel voted on key questions concerning
whether ADFs reduce the risk of abuse in comparison teAIDR opioidsThe first three quesbns
focused on the risk of abuse for the individual patient who is prescribed an opioid. The fourth
guestion sought to elucidate the net health benefit for the broader population of patients who
obtain opioids through both legitimate prescriptions for thpeutic use and abuse/diversion. In the
final two questions, the CEPAC was asked to consider three policy applications for managing the
introduction of ADF opioiddore details on the voting resultre provided inSectio 7 of the full
report.
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1. For a patient being considered for a prescription of an immediate release opioid, is the
evidence adequate to demonstrate a reduced risk of abuse for patients using RoxyBond
versus norRADF immediate release opioids?

| Yes: 2 | No: 10 |

2. For a patient being considered for a prescription of an extended release opioid, is the
evidence adequate to demonstrate a reduced risk of abuse for patients using OxyContin
versus norADF extended release opioids?

| Yes: 9 | No:3 |

3. For a patient beingonsidered for a prescription of an extended release opioid, is the
evidence adequate to demonstrate a reduced risk of abuse for patients using all other
ADFs, excluding OxyContin, versus rABF extended release opioids?

‘Yesi ‘No:ll ‘

4. For a patient bang considered for a prescription of an extended release opioid, is the
evidence adequate to demonstrate a net health benefit on a population level with the use
of OxyContin versus noADF extended release opioids?

‘YesQ ‘No:lO ‘

5. Clinicians and policymaks are making efforts to reduce the numbers of patients started
on opioids, limit the time course and refills for opioid prescriptions, and enhance
monitoring for potential diversion and misuse of opioids. In addition, ABEbstitution
policies are being ansidered to shift opioid prescriptions toward abusaeterrent
formulations.

Considering the broad potential impact of substitution policies on patients, diversion, and
illicit opioid use, which of the following policies do you believe would produce timest
overall health benefit?

a. Develop a way for physicians to work wabadcemics and payers and poliogkers to
determine a way to target ADFs to high risk individuals and families.

b. Allow physicians to determine whether to shift current patients to Apieids; require all
new opioid prescriptions to be written for an ADF opioid.
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c. Require all current noADF prescriptions to be substituted with ADF and all new
prescriptions to be written for an ADF opioid.

\A:lo |B:2 \Czo \

6. Clinicians and policymakers amaking efforts to reduce the numbers of patients started
on opioids, limit the time course and refills for opioid prescriptions, and enhance
monitoring for potential diversion and misuse of opioids. In addition, AB#bstitution
policies are being consated to shift opioid prescriptions toward abusdeterrent
formulations.

Considering the broad potential impact of substitution policies on patients, diversion, and
illicit opioid use, which of the following policies do you believe would be the best for
policymakers to pursue?

a. Develop a way for physicians to work with academics and payers andrmpakeys to
determine a way to target ADFs to high risk individuals and families.

b. Allow physicians to determine whether to shift current patients to ADF opio@tgiire all
new opioid prescriptions to be written for an ADF opioid.

c. Require all current noADF prescriptions to be substituted with ADF and all new
prescriptions to be written for an ADF opioid.

\A:12 \B:o \c:o \

Key Policy Implications and Recommaeattbns

Following its deliberation on the evidence, the New England CEPAC Panel engaged in a moderated
discus®n about the use of ADFs for preventing abuse, diversion, and overdosewlath Policy
Roundtable that includedne patient representativetwo clinical expertstwo payer

representatives, one state policy representative and one representative from a coalition of
innovators and manufacturer8lany of the Roundtable themes revolved around the challenges of
balancing the introduction of ADFs, whiare currently available only for ER opioids, with the

resulting shift in abuse towards other prescription opioids and illicit opioids, such as heroin and
fentanyl, and in defining the appropriate role of ADFs as part of a multifaceted strategy for
combaing the opioid abuse crisis.

The Policy 8undtable discussion with the New England CEPAC Panel reflected multiple
perspectives and opinions, and therefore, none of the recommendations below should be taken as
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a consensus view held by all participai@elon are the topline policyimplications for more
information, please se&ection 7.4n the main report.

1.

ADFs should have a growing role in clinical practice since we believe they are safer for the
individual mtient. Still, policymakers should be fully aware that there is some evidence that
demonstrates their impact on shifts in abuse towards other illicit drugs following

introduction of ADFs. Mandatory ADF substitution laws may cause more harm to the overall
population by shifting abuse towards other, potentially morehkdtopioids and heroin.
Policymakers and clinical leaders should therefore consider measures that would phase in
ADFs while ensuring adequate support for other arms of a muiitnged approalk to the

opioid crisis.

In addition to uncertainty regarding the overall health effects of rapid substitution of ADF
opioids for norRADF opioids, at current price differentials between ADFs andAldiRs any

rapid requirement for substitution with ADFs wld prove unaffordable. Policymakers

should therefore avoid approaches to encouraging the use of ADFs that would be so costly
that resources would be drained from other efforts needed to address the opioid crisis and
drive up costs for patients and the &ih system at an unsustainable rate.

As part of their responsibility to address the national opioid crisis, manufacturers and payers
must recognize a shared commitment to making ADFs affordable to patients and to the
health system. Manufacturers of ABShould moderate the exercise of their monopoly

pricing power; and payers should accept that paying a premium for ADFs is reasonable and
that barriers such as increased out of pocket payments should not be placed in the way of
helping appropriate patientseceive reasonabipriced ADFs.

. The federal government should act with urgency to convene clinical experts, clinical

pharmacists, patients, and payers to develop consistent methods to stratify the risk for
abuse and diversion of opioids. As universaksitution of ADFs for all patients may not be
advisable or feasible, these methods should be disseminated and used to help determine
when patients and their environments present a high enough risk to warrant prescription
with a tamperresistantADF

TS GSNY-REHESHUNBY (I F2N¥dA FGA2yé Aa O2yFdzaAiy3d 7T
public, and lends to misunderstanding about the risks for addiction and misuse of ADFs. It

should be abandoned as quickly as possible. The FDA should reconsider wiegtharse

GOF YNNI a Gl yd F2N¥dZ FdA2yé o¢wCO AyauaSFERI o685
the most accurate and useful term. If this is not possible, the FDA should explore other
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labeling options; however, clinicians, payeand policsnakeis face no barriers to using
RAFFSNBYG GSN¥a IyR GKSNBF2NBE akKz2dzZ R | R2LJ
describing these formulations.

6. Opioids represent the greatest public health crisis this country has faced in many years.
Public health plicymakers at the federal level should educate the public about the risks of
all opioidsg ADFs and noADFg; through a major public health campaign, perhaps
modeled on the techniques employed nationally to reduce smoking.

7. Medical school curricula anghysician licensing exams should require physicians to
demonstrate a robust understanding of the role of ADFs in clinical practice, specifically
addressing misconceptions about the addictive nature of ADFs. Specific questions on ADFs
should be added to thalready required training on opioids.

8. Prescribing physicians should help patients understand that ADFs are not less addictive than
non-ADFs. Physician groups, individual physicians, and clinical pharmacists should develop
or share federalhdeveloped méerials on the proper storage and use of all opioids.

9. Robust clinical studies are needed to demonstrate the natural history of opioid abuse and
the impact of ADFs on abuse among prescribed patients as well as the broader effects on
diversion and drug swihing.

10. Given that over 90% of opioid prescriptions are for immedialease (IR) formulations, and
that currently, no IR ADFs are on the market, further investment and development by
manufacturers for IR ADFs is critical.

11. Exploring and removing barrgto access to nepharmacologic treatments for pain
patients will have the dual effect of ensuring access to treatment for patients while also
addressing the public health concerns related to prescribing opioids.
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1. Background

1.1 Introduction

Backgound

Opioidsare substances that act on specific receptors in the brain and produce a variety of effects such
as pain relief, euphoria, respiratory depression, constipation and offiefhiey are either directly
extracted from opium, obtaing from the pods of poppy varietiesr produced semsyntheticaly and
synthetically. Opioids are used to treat acute and chronic pain that arisam a variety of causes,

ranging from trauma to advanced illnedsvery year, 100 million people in theS suffer from pain,

with 9-12% of these individuals experiengipain that is considered chrorice.,lasting longer than

three monthg.! Opioid therapy is an essentiabmponent ofchronicpain management for many

patients, but the addictive and euphoric properties of these drugs make theinerableto misuse,
abuse,addiction andpossible death by overdose

Since 1999, thaumber of deaths from prescription opioids the U.Shas increasedearlyfourfold,
risingin parallelwith the volume of dispensed prescriptis? since 2009use ofprescription opioid$ias
killed more persons annually than car accidefffs The healthcare utilization consequences are also
significant; ér every one death fronprescription opiads, it is estimated thathere are 10 treatment
admissions for abuse, 32 emergency room visits for misuse or abuse, 130 peopbecamnoe
dependenton opioids and 825)eoplewho report non-medicaluse of these drugs

A variety of measures have been implemented to attempt to mitigate opioid abuse, one of which is the
introduction of abusealeterrent formulations (ADFs) of these drugsn increasing number &DF

forms ofprescription opioidsapproved by the FDA bag@n guidance published in 20¥have

reached the market during the la#w yearsandnine ADF productsire in the latestage ppeline

(Stage 11l or FDA submissigff) The followingable provides an overview of different approaches for
obtaining abuseleterrence:
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Tablel. Overviewof AbuseDeterrent Approaches

ousedeterrng approach

Physical and chemical barriers Resists cutting, grinding, Highmolecularweight
pulverizing; disseing produces a | polyethylene oxidén OxyContin
viscous substance that cannot be ' Arymo®, Hysingla®
drawn into a syringe

Agonist/antagonist combination = Opioid with a corresponding Naltrexone in Embeda®
antagonist; antagonist released
only through tampenmg.

Aversive agent Opioid is combined with an Sodium lauryl sulfatesedin
aversive agenteleased during Oxayd®for intranasal abuse
tampering deterrence.Oxaydo@s not an FDA

approved ADF.

Prodrug Opioid is releasedfter the parent | Activation of PF614 in the

drug is ingested and metabolized = gastrointestinal tract by pancreatic
(usually requires stomach enzyme trypsin leading to the productioof
opioid is not activatedhrough free oxycodone?!

alternative route of administration

(e.g., snorting)

As specified by the FDA, the abtdeterrent technology does not change the addictive properties of
the opioid itself while ADFsnaydeter abuse, they are not abuse proof

This reportfocuseson the effectiveness, safefyand economic impact of ADFs relative to rdDF
opioid treatment, and consideithe evidence and potential codtenefit of different strategies to
replace norADF formulations with ADFs in specific populations

Scope of the Assessment

Thescope for this assessment is described on the following pages using the PICOTS (Population,
Interventon, Comparators, Outcomes, Timing, and Settings) frameworkcongduced a systematic
literature review using best practices for search strategy development and article retrievidience
wasculled from randomized controlled trials as well as kigiality systematic reviews; observational
studies were considered given the difficulty of conducting randomized controlled wiatoh-medical
use of opioids.Our evidence reviewncluded input fromexperts,patients and patient advocacy
organizations, da from regulatory documents, information submitted by manufacturers, and other
grey literature when the evidence m&EER standards (for more information, $es://icer-
review.org/methodology/icersnethods/icervalueassessmentramework/greyliterature-policy/).
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Analytic Framework
The analytic framework for this assessment is depicted in Figure 1.

Figure 1. Analytic Framework
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Populations

The population of focus for the systematic review of the clinical impact of ADFs included all persons
using opioids for therapeutic (i.e., both as prescribed and misused) antheoapeutic purposes (i.e.,
abuse, addiction). For ndelling purposes, the population has been defined more narrowly, as
described in section 6 of the present report.

Interventions

The interventios of interestwere abusedeterrent opioid formulations with an FDA lab&lF3.
Opioids wih abusedeterrent propertiesbut without an FDA label recognizing these properties were

©Institute for Clinical and Economic Review, 2017 Page3
Final Evidence RepartAbusedeterrent Formulations of Opioids: Effectiveness and Value
Return to Table of Contents




not included in the assessmenCurrently there areten opioid productgnine extendeerelease[ER
and one immediateelease[IR)) that have U.S. FDApproved abuseleterrent labelingand all were
included in this revieW? However only five products are available in the.8 marketplaceas ofJune
28,2017 RoxyBon®, the only ADF for ammediate releas€lR) oxycodoneformulation, although not
originally included in the scope of this reviemasmost recentlyapproved by the FDA ofpril 20,
2017 and has therefordeen included in thevidencereview.

Oxycodone:

1 OxyContinoxycodone extended releasavailable on the market)

1 Xtampz®(oxycodone extended releasavailable on the market)

1 Troxyca® ER (oxycodone + naltrexone extended release;vagpioutnot available on the
market as of Jung7, 2017

1 Targinig® ER (oxycodone + naloxone extended release; approveubt@vailable on the
market as of Jung7, 2017)

1 RoxyBon®IR (oxycodone immediate relegsgpproved, butot availdle onthe marlet as of
June Z, 2017

Hydrocodone:
1 Hysingla® ER (hydrocodone extended release; available on the market)
1 Vantrel®ER (hydrocodone extended releagpproved but notavailable on thenarketas of
June27, 2017

Morphine:
1 Embeda® (morphine + naltrexonetended release; available on the market)
1 Morphabond®(morphine extended releas@pproved, but notavailable on the markeds of
June 27, 2017
1 Aryma®ER (morphine extended relegsevailable on the markét

Comparators

The comparators of primary interestcluded non-abusedeterrent formulations of specific opioids as
appropriate.

Outcomes

Patient & Population Leverhe impact of ADFs on individual patients was assessed by evaluation of the
following outcome measures, including addiction rates and otfieical outcomes, many of which are
surrogate outcomes currently being used by the FDA in granting marketing approval. Importantly,
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outcomes related to pain alleviation and tolerability were not included, as ADFs are considered
bioequivalent to their reevant norADF counterpartg?

i Patient/Population Level Outcomes
0 Abuse Potential Endpoints
A VAS measures {D00) of drug liking, take drug again, and overaligdiking
A Tampering
o Real World Evidence of Abuse and Misuse
A Overdoseand fatality
A Abuse/misuse
1 Physical evidence of misuse/abuse
1 Selfreported misuse/abuse
1 Route of administration for misuse/abuse
A Addiction

1 Health System Level Outcomes
0 Health system cost
0 Drug loss and diversiaates
o Patterns of illegal drug use
o Doctor shopping
o Prescription utilization

1 Societal Level: Where evidence is available, we also sought to capture the societal impact of
ADFs, including outcomes related to the criminal justictesy, worker productivity, and
education.

The analysis of outcomegasbased on a systematic literature review of peeviewed publications
and onevidence from the greliterature meetingICER standards (for more information, see
https://icer-review.org/methodology/iceranethods/icervalue-assessmentramework/greyliterature-

policy/).

Timing
Evidence on intervention effectiveness amakrmswere derived from studies of any duration.
Settings

All relevant settingsvere considered, including inpatient, clinic, offind homesettings.
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2. The Topic in Context

2.1 Overview

Opioids are risky medication§Vhile they are the strongestnalgesics availabléhey alsaare
responsible for abusexddiction and death This is not surprising, &sth therapeutic and harmful
effects rely on the same receptor in the central nervous systaechare therefore present in all
opioids Together wih Canada, the 1& has the highest per capita consumption of prescription opioids
worldwide 19319 Around 10% of patients receiving opioids the first timeusethem for more than

three months Of those patients, about 25%eginnon-medicaluseand 10% become addicté®

In this report, the term ADF is only used fsugs with abuseleterrent properties as recognized by the

C5! o Ly 2NRSNJ GRS (OSSNNESyTIAY SARy 8K SPIHFONES f | 6 St = GKS
abuse deterrence according to FDA standards, which is based on premarket studies antbryaedh

world studies after drug approvalin April 2015, the FDA issued nbimding recommendations

encouraging manufacturers to produce abtdsterrent formulations (ADFs¥ opioids. Between 2016

2017, the FDA approved five new ADFs; today, nine extergledse (ER) opioids and one immediate

release (IR) opioid have Fapproved labeling describing a variety of abusterrent properties (Table

2).

ADFs are relatively newranded therapies for treating paimnd are generally more expensive than

their nonADF equivalentéboth brandedand generic versions Complicating this picture is the

absence of any trugeneric opioids in an ADF form (see Section 2.3 for furthexild@in 2016, the VA

spent approximately $100 million overall on opioids. If all opigidee to be replaced with ADFs the

costs would be increased ¥6ld on the averageand(i K Ava@uld cesult in approximately $1 billion

yearly for these products andald represent as much as 20 percent of the VA pharmacy béd#et
Policymakers will therefore be challenged on how to structure conversion to ADFs in a responsible and
economically feasible mannét

While ADFs may be more expensofoid therapiesthey also may achieve cost savings by reducing
abuse and abuseelated events in both patients who are prescribed opioids and in individuals who do
not obtain opioids through a prescriptiqe.g, @ R A @ S)Nli Se&ighé4, we evaluate the evidence on
the impact ofADFn abuse and in Section 6, we evaluate the cbsnefit of ADFs that includeke

added costs of the prescription and potential ceatvings savings in abussated care, in both

patients who obtain opioids through a prescription, and patients who obtain opioids through diversion.

It is also important to consider the impact of ADFs on overall trends in opioid abuse, since persons
already abusing specific opioids may shift to other opioid®otes of administration if a specific opioid
is replaced with an abusgeterrent formulation. In recent years,ite dramatic and parallel increase in
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the use of prescription opioids and deaths from overdose of these substances has leveted aff,
continuing increase in opioid deaths is now driven by heroinilegallyproduced synthetic opioids

such as fentanyl.In Section 4, we summarize the available literature on any correlations between the
introduction of ADFs with alternative opioid abuse patterns or methods of administration.

Finally despite the overall increase in opioid prescriptiomsny patients with chronic pain receive
inadequate analgesi¥” Some patients report increasedifficulty maintaining access treatment

with prescription opioids, as described below in the section detailing insights gained from discussions
with patients and patient group$atient goups focused on addiction cautioned that individuals who
are unable to abuse a particular opioid may substitute an edsi@buse option.
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Table 2. Opioid Products with FDA&pproved AbuseDeterrent Labeling

Brand Name Year of
Approval

Remrted AbuseDeterrence Mechanism

Commercially
Availablet

OxyContir® Oxycodone | 2010
(reformulated)
Embeda® Morphine 2014

Targinig® ER | Oxycodone @ 2014

Hysingla® ER | Hydrocodone 2015

MorphaBond® Morphine 2015

Xtampza® ER | Oxycodone | 2016

Troxyca® ER | Oxycodone @ 2016

Arymo® ER Morphine 2017

Vantrela®®ER | Hydrocodone 2017

*RoxyBond® | Oxycodone | 2017

When dissolved, forms a viscous gel that is difficult to inject through a hypodermic | Yes

needle.

Capsules of ER morphine pellets thanhtain a sequestered core of naltrexone; if the | Yes
pellets are swallowed, the morphine is gradually released and absorbed, while the
naltrexone core passes through the gut intact. If the pellets are crushed, chewed, or

dissolved, the naltrexone is releasdadipcking morphingnduced euphoria.

Combination pill containing extendaglease (ER) oxycodone and naloxone; if the No
formulation is crushed and administered intravenously or intranasally, high naloxone
concentrations bloclpiate-induced euphoria and can induce withdrawal symptoms.

When dissolved, forms a viscous gel that is difficult to inject through a hypodermic | Yes

needle

Formulated with inactive ingredients & make the tablet harder to adulterate while No
maintaining ER characteristics if the tablet is subjected to physical manipulation or

chemical extraction.

Capsules containing microspheres formulated with oxycodone base and/énac Yes

ingredients that make the formulation harder to manipulate.

Contains pellets that consist of oxycodone that surround sequestered naltrexone. W No
taken orally, the naltrexone is intended to remain sequestered and ptieteive ER
oxycodone. When the pellets are crushed, the naltrexone is released and counterac

effects of oxycodone.

A polymer matrix tablet technology with controlledlease properties as well as physic Yes
and chemical arriers that resist manipulation. The technology results in a viscous
hydrogel on contact with liquid, making the product very difficult to draw into a syring
Incorporates abuseleterrent technology designed to resistuty extraction through the = No

most common routes: oral, intranasal, and intravenous.

Includes inactive ingredients that make the tablets harder to misuse by physical No
manipulation, chemical extraction, or both; in vitro data sesfgphysicochemical

properties that are expected to make abuse through injection difficult.

*Modified from Becker, 201%.** Only ADRpproved as immediateelease +As of Jun@8, 2017.
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2.2 Use and Abuse of Prescription Opioids
Use of Prescription Opioids

Opioids affecthe mu receptor in thespinal cord and in the braii reduce pain'®® The mu

receptorin the brainis alsocentral to the feelings afeward or pleasurgleading to abusé® The
analgesiSTFSOGa I NBE YSRAFGSR YI Ayf @sulistard@mizAk G KS Ydz
spinal cor¢t®!%the central neurotransmitter for pairwhereasthe rewarding effectsnvolves the
dopaminergic systemwhich is implicatedn all addictive behavior, includintbat of alcohol and

nicotine 1!

Most opioids are shoractingand requiredosingapproximately everyour hours with the

exception of methadone, whictequiresdosing only two to three times per da¥? Methadone is

intrinsically long actingLA) while the other opioids requeé special formulatioathat enable

extended release (ERMethadone and the ER opioids are often lumped together under the term

ER/LA opioidsin December 199508 / 2y G Ayun 6+ & (GKS FTANBRGMERwW 2LIA2A
formulations represent about 10% of all opisigrescribed?'® ADFs oéxtendedrelease (ER)
2LIA2ARAa AY (2 LINBOREIYLAKITE EA & KISy NF LIAIRE NBRSBE & S
drug contained in an ER dosage form, whgat much higher concentrations than that found in IR

opioids. For example, takirgl2mg Palladone capsulan ER hydromorphone no longer on the

market, together with 8 ounces of 40% ethanol increased the average bigsdrdmomphone

concentration by @imes compared with céngestion with water Increasing the blood opioid

concentration can also be ackied by altering the route of administration. The oral bioavailability

of hydromorphone is about 10%, which means that an intravenous injection of the same substance
increases the bioavailability tenfold in addition to the more rapid onset and rise thrihggtiose

dumping route!©!

During thebeginning othe second half of the 2Dcentury, opioids were infrequently used in the
treatment of chronic paii!® In 1992, the Agency for Heal@are Researcland Quality (A1RQ

issued a guideline for acute pain management stating ¢patients have a right to treatment that
includes prevention of or adequate relief from pain and that fears of postsurgical addiction to
opioids are generally groundless* Pain management was promoted and recognized as a human
right'™16 v R LI Ay Ay Of dzZRSR a | aFAFOGK @QAGIHE aAr3ayée A
Commissia on Accreditation of Healthcare Organizations, to be monitored with the same vigilance
as blood pressure, pulse, temperature, and respiratory tat€® In 2012, patient experience in
regard to pain management became one component of the newly created HospitalBabeel
Purchasing (HVBP) program, which ties a portion of hospital payment to performarnpeality

and cost, possibly encouraging physicians to increase the prescrgdtapioids''® These new
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professional standardgombined with aggressive marketitigled to a fourfold increase in the
volume of dispensed prescription opioids between 2000 and 28M.0.

Defining Terms of Abuse

The concepts and terminology of droglated problems areonstantlyevolving and sometimes
contradictory between the different medical specialtigsor examplein psychiatry, the Diagnostic
and Statistical Maual (DSMII) chose the term dependence to refer to uncontrolled deggking
behaviort?? In other branches of medicine, the term dependence refers to physicarimce!?
In the fifth revision of the Diagnostic and Statistical Manual of Mental Disorders-8)3Me terms
abuse and dependence have been replaced with the term substance use disBrders.

For our report, we will usthe terms abuse, dependencand addiction with following meanings:

T

T

Abuserefersto the dintentional, nontherapeutic use of a drug product or substance, even
once, to achieve a desirable psydbgical or physiological effeét

Dependenceefers tophysical dependencé I a Gl 40S 2F FRFELIWGIFGA2Y
drug clasgspecific wihdrawal syndrome that can be produced by abrupt cessation, rapid
dose reduction, decreasing blood level of the drug, and/or administration of an
antagonistb'&?

Addiction refers toa éprimary, chronic, neurobiological diagse, with genetic, psychosocial,
and environmental factors influencing its development and manifestations. It is
characterized by behaviors that include one or more of the following: impaired control over
drug use, compulsive use, continued use despiterhand craving!??

Abuse and the Opioid Epidemic

Ly

0Kl

G2RI2Qa LIKI N¥YI O2 { kigidalylidéter to dhk theatuzntdf a2ule or2 LIA 2 A R &
chronic paimas well aghe treatment of opioid addictionvith methadone. Pain is the most

common complaint leading a patient to a physigiand opioids are the most common medications
prescribed in the L&'?* Diseases of the musculoskeletal system and connective tissue are the
predominant indication for both IR and ER agd& accounting for approximatelyalf of all
prescriptions. Cancer accounts for 5 to 10% of prescriptiéfi€®including treatment in palktive
carebut also chronic pain in loAgrm cancer survivors®

The terms opioid overprescribing and overconsumption are often used to descriloeitient level

of opioid use in the U’ However it is extremely difficult to define an appropriate level of overall
populationbased therapeutic opioid uséJsing data from the International Narcotics Control
Board, an Adequacy of Opioid Analgesic Consumption unedss been proposed to compare the
level of opioid use worldwide for pain treatment. This measure is based on country mortality data
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for cancer, HlVand injuriesandis normalized with the average opioid consumption for the top 20
countries with the hghest Human Development indé® A level of 100% or greater of the
Adequacy of Opioid Analgesic Consumption meas.atefinedas an adequate level of
consumptionIn 2010, he US had a figure of 230% Worldwide, opioid consumption is highest in
Canada and the .8 (Figure2). In the US, the volume of dispensed prescriptiopioids has
stabilized recentlylue to different policy initiatives-?®

Figure2. Comparisorof Total Opioid Consumptiot®

Total opioid consumption (morphine equivalence mg/capita)
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By: Pain & Policy Studies Group, University of Wisconsin'lWHO Collaborating Center, 2017

Our clinical knowledge of abuse and addiction is increasingly informed by our understanding of
neurobiological mechanisnid® Addiction is howevery 2 & & A YLX & al TRp&asHh aS 2 F
must also be vulnerabl@.g, genetically)and the exposure must occur at a vulnerable tirsech

asunder conditions of stress alue toage!*®
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Understandinghe characteristics and pathways of individuals at higher risk of abuse is quite
challenging. For example, we do have some information on the routes of abuse for patients
entering drug rehabilitation programs, but are understanding is limited concernmgakthways
leading from misuse to abuse, including specific information on recreational abuse, and finally to
addiction. Furthermore, these pathways probably differ among different age groups.

In susceptible individuals, the exposure to opioids for raligyain can lead to a spiraf abuse,
addiction and death. Overall, around.0% of patients receiving opioifsr the first timewill use

them for more tharthree months'®®, Theprobabilityof opioid useafter one yeaincreasesrom
6%among patients wittat leastone day of opioid therapy to 13.5% for persons whose first episode
ofuseg I & F 2 NanocKyapprdxigately 398 KSy GKS FANRG SLIA&a¥RS 27F d
According to a systematic review, betwee¥h&nd 12% of patients receiving opioids for longer than
three months become addictéd. Therefore if 10% of patients used opioids for >3 months, and 8
12% of those patients become addictedenthe populationlevel risk for any new opioid use is
about 1%a significant risk given the size of the population receiving opiditiese data provide
some insight into the risks for patients arising from opioid prescriptions, but they dimclotle the
risks from diversion, described later in this sectidduse riskor patientsis an area of active
researchput there are currently no validated tools for predicting increased risk for abuse
specificpatients or patient groups-6.

Thepathways of progressingom medical use to nomedical use, t@buse and addictiorhas not
been very well stu@d. It is generally believed that chewing an ER opioid is an important step
towards addiction followed by intranasal and intravenous routes of aht/selowever even
amongpatients entering drug rehabilitation progranmal abuseof the IR formulation othe
manipulatedER formulatiomemains the major routewith the exception ofmorphine which
intravenousabuseis the nost common routgTable 3).

Table3. Estimated Prevalence dRoutes of Abusé&*

PrescriptionOpioid Oral Snort Inject
Analgesic

Hydrocodone 88% 25% <10%

76%

Methadone 71% 10% <10%
* Abusers often use more than one route

Opioid abusers ofin manipulate ER opioids and opioids with a low bioavailathiryughthe oral
route for adlosedumpindg®ffect (i.e., an increased maximum concentration of the opioid in the
brain in the shortest possible time); this is associated with the occurrehagapid high and other
reinforcing effects, which drive further abuse potent&i®
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Prescription opioids with abusdeterrent propertiesare meant to prevent progression of patients
to abuseand addiction They are notinfluencing thedemand for he drug and they are nat
treatment for addiction.?® This means that persons already abusing specific opioids are likely to
shift to other opioids or routes of administration if a specdjmioid is replaced with an abuse
deterrent formulation. For example, thisvasthe case for Opana ER, where the replacement in
2012 of the original formulation with an abusketerrent formulation for the intranasal route
resulted in a shift of abuse instd toward the intravenous routé.

Since 2011, the continuing rise in opioid deaths 1ao longer attributablesolely to prescription
opioidsbut alsoto illicit opioids, mainly heroin and illegally manufactured fentafygre3).

Death rates and opioid overdoses are concentrated in states with large rural populations, such as
Kentucky West Virginia, Alaska, and OklahoiaHot-spots in prescription opioid overdoses show

a spread in time from rural to suburban are’ds.While the death rates have increased overall, the
greatest increases have been observed in New England states, with the most significant increase in
New Hampshiré3®

Figure3. OverdoseDeaths Involving Opioid2000-201%

Overdose Deaths Involving Opioids, by Type of Opioid,
United States, 2000-2015

Heroin
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SOURCE: COC/NCHS, National Vital Statistics System, Mortality. €DC WONDER, Atlanta, GA: US Department of Health

and Human Services, CDC; 2016. https:/wonder.cdc.govy. Your Source for Credible Health Information

As ADFs enter the market, it is also critical to understand trends in abuse, since persons already
abusing specific opioids may shift to other opioids or routes of administration if a specific opioid is
replaced with an abuse&leterrent formulation. In Section 4, we summarize the available literature
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that correlate the introduction of ADFs with alternative opioid abuse patterns or methods of
administration.

Diversion

Many individuals who abuse opioids do neteive a prescription from a prescribdihis is known
asdiversion, or theransfer of a prescription drug from a lawful to an unlawful chariael

distribution or use* Diversion can occur a@ny ofthe different poirts in the drug delivery process:
via theoriginal manufacturing site, the wholesale distributor, the physician's office, the retail
pharmacy, or the patiemt*? The annual National Survey on Drug Use and Health of the Substance
Abuse and Mental Health Services Administration, an annuategaiit survey of the civilian, nen
institutionalized populationn the United States, provides the only populatioased data on the
sources of prescription opioids for nanedical usé3’ About 50% of people who misused
prescription opioids got them from a friend or relative for freile 22% got them from a doctor

and only 4% bought them from a drug deaiét® The figures vary witthe intensity of the abuse:
peopleabusing prescription opioids up to 30 dags year are receiving the drug for free in 62% of
cases.This goes down to 26% for those abusing more than 200 days a year, with drugs increasingly
being bought from friendsr from drug dealer33®

The volume oprescription opioids diverted annually for nanedical use is extremely difficult to
estimate. According to one estimation using several public and private databases, about 4% of all
prescription opioid doses dispensed in 2eE8203 were used nomedicaly.'*® Sreet prices of

specific opioidgan bea good indicator of drug availability, demand, and abuse potefitial.

It is important to understand how the introduction of ADFs impact i@ and the availability of
illicit opioids in order to capture their true impact on overall abuse, including for abusers who
obtain opioids through diversion and not through a prescriptidfe summarize the available
evidence on diversion in the Compétva Clinical Effectiveness section cage 4.

2.3The FDAesignationfor AbuseDeterrent Formulations of Opioids

The firsttwo abusedeterrent formulations of an opioid were introduced in theSJn 1960 and
1978. Lomotil® and Motofen® contained ofuls for the treatment of diarrhea with atropine being
added as an aversive agent to prevent abuSalwinNX® followed in 1982, using naloxone as an
opioid antagonist*® Following the general process of drug approval, the EidAot list abuse
deterrent properties or ddamper-resistant properties as they were knawat that time, in the label
without epidemiological evidence on the reabrld effectiveress of abuse&leterrent
formulations'#! As a result, some opioids with abudeterrent technologies are available on the
market withoutofficial recognitionin the FDA drug labéf? Among the different approaches to
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diminish the abuse potential of opioidasdescribed in the background sectiorDRs currently on
the market use only physical and chemical barriers and agonist/antagonist combinations.

In 2013, the FDA published the draft guidaddriseDeterrent Opioids Evaluation and Labeling
that was approved in 201%5.The guidance contairfeur types of data requirementghe firstthree
categories are premarket studies, mandatory for FDA apprexale category4 is mardatory to be
conducted after sai@pproval Table 4). It should be noted thaOxyContirvas approved with an
ADF label in 2016prior to the mandatory requirement of catego#/studies.

Table4. FDAData Requirements for the Approval of akDFLabep143

Type o sudes

Laboratory Manipulation and = Studies designed to evaluate physiochemical properties,

Extraction Sidies OKF NI OGSNRIT S -detertahtPréperizd addthe: 6 d
degree of effort required to defeat those properties

Pharmacokinetic Studies {GdzRASa RSaA3IySR (2 O2YLI NB
and manipulated ADF product to a comparator drug through ot
or more routes of administration

Clinical Abuse Potential Studies conducted in drugxperienced, recreational user

Studies popuations designed to assess the impact of potentially abuse
deterrent properties

Posmarket Studies Studies designed to determine whether an ADF product result:

meaningful reductions in abuse, misuse and related adverse
clinical outcomes

Results otategory 1 to 3 premarket studies are surrogate outcomes for abuse liability, meaning
that they can be considered reasonably likely to predict clinical bettéfRremarket studies do not
involve pain patients, butealthy, nondependent recreational drug users between the ages of 18
and 55 years The scientific foundation and interpretations of these studies are constantly
evolving® while clinical abuseotential studieshave beernvalidatedfor analytic performance, they
have not been validated regarding their relationship tanggable to predict clinical benefi.e.,

their ability to predict real world abusg&} The methodology of the category 3 clinical abuse
potential studies is described in section 4.3 of this rep&esults of category 1 studies have not
showneither to reliably predict outcomes of Category 2 and 3 stsd

Postmarket studie§i.e., following regulatorgpproval) arealso required by the FDA, and are
designed taneasure the realvorld impactof ADF®nN patterns of abuse and mise As noted in a
recent FDAvaperprepared for an FDA public meeting dumly10-11, 20172 studies of prescription
drug abuse differ from traditional pharmacoepidemiologic investigations:
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A Productspecific exposure can be problematic taeienine because it often occumitside
the health care system; outcomes camnly occur in individualsot prescribed opioid
products6 A @S d®> G RADGSNEAZ2YED

A Many factors that can affect both the ability to @ss and the overall levels atrénds in
prescription drug abuse are not capturadclinical information (e.gstate andfederallaw
enforcement andoolicy changes, regional trends).

A No nationallevel data resource can provide estiratof prescription drug abusat all
levels of severity, and link those datarelevant clinical and othanformation needed to
form a comprehensive assessment of fireblem.

A Available data resources generally capture one aspeittefest (abuse, clinical, or
mortality data) without the ability to link to other relevant datasets.

A Outcomes that come to medical attention cannongeally be linked to a speciffzoduct or
productsé??

The FDA public meeting only)d0-11, 2017 aim$o improve the use ofexisting data sources and
methods to evaluate the impact of these products in the real world, as well as what new data
sources and study designs could be developed or enhanced to ensure these efforts result in the
best possible ansers to inform regulatory decisiemakingé??

Currently nineER opioidandone IR opioidhave received labeling describing abwutsterrent
properties 6ee Tabl®). The only generic ADFs on the market are auttearigeneris of
OxyContin>t6 the pills are identical to the origin@xyContinand the prices higherthanthat of
extendedrelease generics approvehrough the traditionalprocesst’ This absence of true generic
competition contributes to the higher prices of currently available ADFs.

ADFs and themon-ADF counterparthave the same profile of adverse effects when used as
prescribec®* However when abused, the ADFs may present particular safety issues, such as
precipitatedsevere withdrawal symptoms when an ADF with an agonist/antagonist combination
chewed or crushed

Thereformulation of Opana ER in 2012 with a higblecularweight polyethylene oxide physical

and chemical barrier led to a shift from intranasal to intravenous atige¢t KS KA IK & (i NB S
the product coupled with the metha of preparation contributed to IV users sharing the drug
az2fdziAz2y YR GKS SljdALIYSYd dzaSR (G2 LINBLINB | YR
infections in Indian&34® The outbreak was controlled by implementing a needle exchange

program® In Tennessee, a cluster of thrombotic microangiopathy is thotmbe related to

intravenous exposure of substances produced by the tampering of the polyethylene oxide barrier

used as abusédeterrent technology irOpanaER#6147 Pglyethylene oxide is also present in nine

other ER opioids listed for an oral route of administration, including the ADFs Arymo®, Hysingla®,
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and OxyContid® Up to now, there does not seem to been any reports on similar safety concerns
after tampeing for intravenous abusef these other opioids, but this type of impact is very hard to
detect.

These safety issues with the abedbeterrent technology irOpanakER convinced the panel members
of the FDA Drug Safety and Risk Management Advisory Coraraiitethe Anesthetic and
Analgesic Drug Products Advisory Committee at their meeting on MarH,13017 to conclude

that the benefits of reformulated Opana ER no longer continue to outweigh its®fi€ks.June 8,
2017, the FDA requested that Endo Pharmaceuticals rer@pamaER from the market®

In their decision, the FDA did natesn to have considered the argument made by the manufacturer
concerning the benefit of the unique metabolic profile of oxymorphétfelndeed,oxymorphone is
the only opioid with no known pharmacokinetic drdgug interactions, an important safety
consideration in older and medically complicated patients, who may be taking multiple
medications'>°

Safety issuewith excipients after tampering for intravenous abussve also been raised
concening the IR ADF RgBond@at the FDA Drug Safety and Risk Management Advisory
Committee and the Anesthetic and Analgesic Drug Products Advisory Comatittesr meeting
on April 5, 2017¢

2.4 Policy Interventions: Clinical Guidelines and State Policies

The context for understanding the potenttiaenefits of ADFs is compleasthese technolgies are
often part ofa multipronged strateg to combat the public health epidemic of prescription opioid
deaths. This strategyften includes educating clinicians to reduce initiation of opioid use,
shortening the duration of prescriptions, monitorinfjmrescriptionsand in some states,
mandatory substitution of opioid prescriptions with ADFs. Further details on some of these
initiatives are described below.

In 2016, the Centers for Disease Control and Prevention (CDC) releaseid@Beideline for
Prescribing Opioids for Chronic P&n patients 18 and older in primary care settings. This new
guideline constitutes the most recent professional reference for treatment decisions for chronic
pain (outside of active cancer treatment, palliative care, and-of-life care). The primary
recommendation prioritizes nonpharmacologic and rapioid therapy for chronic pai#f. The CDC
guidelines recommend a universg@oach of urine testing to be performed at least annually for
all patients receiving an opioid for chronic pdfand judged that the evidence on clinical tofds
identifying patients at higher risk for abuse was insufficient or ab¥&dbne of the 12
recommendations of the CDC guidebmeeets a high standard of evidence, but they are judged to
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reduce harm and likely improve chronic pain cahin the United State?’ The guidelines do not
currently mention ADFs for treating patients with pain.

The use of opioids in clinical practice is influenced by legislation and regulation at different levels.
The production, distributiopand prescribing of pescription opioidss regulated by the Controlled
Substances Act (CSAdaeted in 19732 Prescribers need to be registered with theud

Enforcement Agency'®? Numerous states areegulating the duratiorof opioid prescriptiong®?and

all statesexcludingMissouri have instituted prescription drug monitoring programs (PDMPs§3
Many payers, including the Centers for Medicare and Medicaid Se(@d4S)have instituted
programs monitoring opioid prescripins, identifying patients deemed at risk for misuse or
abuse!®?

State governments have also stepped up efforts to address the opioid epidemic, with exéedtive
taskforces, physician education, and legislation to establish prescription monitoring programs,
restrict the duration and/or quantity available in an opioid prescription, and allocate more funding
for abuse treatment optiondn August of 2014, Massaabetts became the first state to pass
legislation to require pharmacies to automatically substitute ADFs for chemically equivalent non
ADF opioid prescriptionsThe law requires insurance carriers to cover ADFs in the same way they
cover noRADF opioidsyith no additional cost burden to patients. The Massachusetts law creates
adeliberativedrug formulary commission to determine substitutable abasterrent formulations

of opioids for their chemicalkgquivalent generic equivalentsn order to presche a norRADF
2LIA2ARY | LIK@&aAOALI Subshtuish®  ISyER I LINBAGA RS aliR SiljSdzZWbER  NJ
Massachusetts law was originally set to go into effect in 2016, implementation has been delayed
because state officials are still establighigulatory guidance for insurers and pharmacy
providers.

In 2015, Maine also passed ADF legislation requiring all health insurance carriers to provide
coverage for ADFs, making them the preferred drugs on any formulary or preferred difog list
both acue and chronic usesThe law prohibits step therapy with nekDF opioids before use of
ADFopioidsLyY 2NRSNJ G2 LI} aa GKS fS3arxatlridArazys GKS fS3

In New Hampshire, Vermont, Connecticut, and Rhode Island adeggshave introduced similar
legislation thats still undergoing debateln June 2016, the New Hampshire legislature pdss

law that established a commission to study the preventative abuse potential and cost impact of
ADFs.With the 2016 election utlerwayt and a new governor entering the executive officine
commission was delayednd the legislative requirement became void in 2017.

In 2016 bills wereintroduced in 20 other states relating to ADF coveralge2015 and 2016,
Maryland, Florida, antVest Virginia passed similar legislation requiring that ADFs are covered with
parity to norADF equivalents and prohibiting step therapy with a-+#Ad@F opioid. Four states,
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including Delaware, New Hampshire, Oklahoma, and Virginia, passed resolutiomsgefyuther
study of ADFsALt this point, however, data on the impact of these state policy and systeves
interventions are limited and inconsistefftWithin this legislative context, the assessment of ADFs
as an effective and efficient strategy for curbing the epidemic of death from opioid overdose is
urgently needed.

During the last decade, numerous policy initiatives have emerged for combatting theneigi of
death from opioid overdoseFor example, in 2015, the U.S. Department of Health and Human
Services announced three priority areas to combat opioid ab{dgepioid prescribing practices to
reduce opioid use disorders and overdp&® expanded ge and distribution of naloxonand (3)
expansion of medicatioassisted treatment (MAT) to reduce opioid use disorders and overtbse.
ADFs are not part of any of the proposed actions in these priority areas.

In 2016, the Obama administration requested $27.6 billion for the fiscal year 2016 to support
efforts under the 2015 National Drug Control Strategy to reduce dsegand its effect$>® This

strategy lead to a memorandum to combat the prescription drug abuse and heroin epidemic that
directed federal departments and agencies to provide training to prescribers and to improve
treatment for prescription drug abuse and heroin Us& Again, ADFs are not part of any of the
proposed actions. The FDA Opioids Action Plan seem to be the only policy initiative on the federal
level that prioritizes ADFsIn July 2012, the FDA implementRBek Evaluation and Mitigation
StrategiefREM$classwide for ER and longcting opioids that requires manufacturers of these
agents to distribute educational information to clinicians and patients iawolves clinicians in
monitoring of patients and counseling them on safe.tRe

2.5 Insights Gained from Discussions with Patients and Patient Groups

As partof our review, we spoke with patient organizations focused on chronic pain and addiction.
Patient organizations focused on chronic pain stressed the need for continued, affordable patient
access to opioid therapy for daily function while also recognitiagheed to curb opioid misuse

and addiction. It was felt that the different policy initiatives for reducing the overall use of opioids
contributed to increasing difficulties in obtaining prescriptions for long term opioid therapy.

Patients with chronic @in were nervous that higher gmayments for ADFs compared to nAiDF ER
opioids could act as a potential barrier to accessing needed opioid therapy. [Zdimets with

chronic pain saw the ADF designation as potentially smoothing access to necessaatiogds it
might reduce the typical level of stigma associated with controlled substances. The importance of
assessing the total clinical, economic, and social value of ADFs was widely recognized by the
different stakeholders as an essential step foeit rational use.
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accessing specialized multidisciplinary pain care. Some patients believe that access to integrated
pain management, including medicationsdatomplementary approaches such as acupuncture,
physical therapy, and mimthody practices would contribute to diminishing the need for

prescription opioids.

Patient advocates who worked with patients struggling with addiction helped to illustrate how
patients progress to opioid addiction, often beginning with the recreational oral abuse of opioids.
One advocate who worked with teenagers described how her young patients abused pills orally and
recreationally before getting addicted and entering her treatmpragram. She also described the
stigma for young users in injecting opioidsravenously These patient advocates saw potential in
ADFs to prevent the progression of abuse from oral use to snorting and injecting opioids. However,
they also cautioned thanhdividuals who are unable to abuse a particular opioid may substitute an
easierto-abuse option.
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3. Summary of Coverage Policies

To understand the insurance landscape for abdsterrent formulations of opioids, we reviewed
publicly available 2017 gerage policies and formularies for the six New England state Medicaid
programs, Centers for Medicare and Medicaid Services (G&)L2majorséSilverlevek plans on
individual marketplaces across New England.

We identified coverage policies for fouf the nine drugs in this review, including OxyContin,
Xtampza, Hysingla ER, and EmbefliymoERwasnot covered by any plans in the review.
Vantrela ER, Troxyca BfRyrphabond,RoxyBongand TarginigeRare notyet commercially
availablein the U.S.

OxyContin(oxycodone)s most likely to be coveredlthoughmore than half of plans still require
prior authorization Xtampzaoxycodone)sthe least likely to be covered, aiglcovered byewer
than one-quarter of plans reviewedEmbedamorphine)is covered by nearly twhirds of plans
reviewed, andt is least likely to require prior authorizatiomespitetheir different active
ingredients, nany plans (60%) either covEmbedamorphine)or Hysinglahydrocodone) but not
both (see Appendix B, Ti@B1)c and all plans havguantity limits for all opioid therapies in this
review.

Table5. Percentage of New England Commercial Plans that Cover Aldeserrent Formulations
of Opioids and Coverage Restrictions

For those plans with coverage:
Covered

Prior Authorization Quantity Limits

OxyContin 92% 58% 100%
Xtampza 23% 100% 100%
Hysingla 62% 67% 100%
Embeda 69% 44% 100%

Coverage policies for ADFs are distinct from coverage policies for generic ER dpigeiseal,
commercial carriers reqre prior authorizationfor ADFER opioidsrequiring patients to trynon-
abusedeterrent, generic equivaleni®r preferred brands firstFor example, eNeighborhood
Health Plan in Massachusetfmtients camaccessnorphine ER tabletwithout prior authorization
but with quantity limits while an abusealeterrent opioid likeOxyContirrequires prior authorization
and step edits

Still, plans vary substantially in th@oliciesfor ADF ER opioid#ith some plans requiring very
simple step edits throughrpferred therapies and others requiringry detailed risk assessment
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and monitoringfor abuse Harvard Pilgrim and Connecticarejuire step therapy with an
immediate release opioid qreferred extended release opioliefore authorizing coverage for
Hysngla, Embeda, or Xtampzanthem Maine has the most extensive prior authorization
documentation, closely following recent CDC guidelingsey require prescribers to demonstrate
proof of querying the state prescriptiamonitoring program databases igequired by state law,
and collecting urine samplevery six monthgor continued coverageThe other Anthem programs
in New England do not have such policiBespite utilization management of these opioid pain
therapies, many plans have special abbmwees for patients with cancer pain.

Examples of these policieseincluded in Tablé andcan be found in Appendix B.

Medicaid

In New England Medicaid programs, the majority of ADF opioid therapies anerafarred and
require prior authorization witlguantity limits. Embeda, however, is a preferred therapy in half of
New England state Medicaid programs.these states, use of Embeda does not require prior
authorization.

Many states throughout New England adhere to strict guidelines in their guihrorization
documentation. New Hampshire, for instance, requires that prescribers query the Prescription
Drug Monitoring database, have a written pain agreement, demonstrate a history of addiction
(alcoholism andubstance use disordgrand see a paispecialist before authorizing use ofyalong
actingopioid. Maine Medicaid requires that patients hagechronic pain management plamd

revisit their prescriber in order to reauthorize their prescription. Massachusetts is perhaps the least
burdensomerequiring prescribersnlyto demonstrate proof ofritolerance and need of therapy.
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Table6. Examples of Prior Authorization Policies

New HampshireMedicaid
Example 1: Embeda Example 2: Embeda Example 3: All ER Opioids

Initiating Coverage
Preferred Agents

Step therapy

Cancer and/or
Palliative Care
Exemption

Risk Assessment o
Agreement

Pain Specialist

Querying
Prescription
Monitoring
Program(PMP)

Authorization Time

Exalgo, fentanyl patch
(Duragesic), morphine sulfate EF
tabs (MS Contin), Nucynta ER,
oxymorphone ER (Opana®ERID
must write for original
formulation on prescription)

Yes, must fihtwo preferred
agents

Not listed

Not listed

Not listed

Not listed

60 pills (22 months depending
dosage)

Continuing Coverage

Authorization Time
Cancer Exemption

6 months
Yes

NS nEdeg Not listed
Agreement
Pain Specialist Not listed

QueryingPMP Not listed
Urine Drug Screen ENe&[EET)

Fentanyl patch (generic),
levorphanol, methadone,
methadose, morphine sulfate ER,
OxyContin(brand), tramadol ER
(generic), oxymorphone ER,
hydromorphone ER.

Individual has been maintained on
F aK2NInlk OGAy3 ;
including opioid analgesia as
inpatient for postsurgical pain; OR
Individual transitioning from one
f2y3antk OGAy 3 2LRA;
Fy2G0KSNI 2y 3anl Ol
analgesic

Requests for increased quantity cal
be approved for the diagnosis of
cancer related pain.

Yes, including a pain treatment ple
with treatment goals

No

No

3 months

6 months

Yes: Authorized for 1 year for
ongoing treatment; Lifetime for
palliative treatment

Yes

No
Yes
Yes

fentanyl patch (generic for
Duragesic®) Kadian® morphine
sulfate SA (generic MS Contin®
oramorph SA (generic for MS
Contin®)

Failure on two other narcotics

for pain treatmentfor which the
requested long acting narcotiis
indicated

Hospice patients and end of life
patients are exempftrom prior
authorization.

Confirmation that patient has a
written pain agreement

Patient has been referred to a
pain managment clinic or other
clinical specialist

New Hampshire Prescription
Drug Monitoring Program
(PDMP) has been reviewed
within the last 60 days

3 months

6 months
Yes

Yes
Yes

Yes
Not listed
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4. Comparative Clinical Effectiveness

4.1 Overview

To inform our analysis of the comparative effectiveness of aloleterrent formulations obpioids,
we abstracted evidence from available clinical and observational studies, whether in published,
unpublished, or abstract formThe drugs of interest are included in TaBlabove

We soughtevidence o the effectsof ADFs on outcomes relevamt patients, the health system,
and societyas listed below

9 Patient/Population Level Outcomes
0 Abuse Potential Endpoints
A VAS measures{D00) of drug liking, take drug again, and overall drug liking
A Tampering
o Real World Evidence of Abuse and Misuse
A Overdse and fatality
A Abuse/misuse
1 Physical evidence of misuse/abuse
1 Selfreported misuse/abuse
1 Route of administration for misuse/abuse
A Addiction

1 Health System Level Outcomes
0 Health system costs
0 Drug loss and diversion rates
o Patterns of illegal drug use
o Docta shopping
o Prescription utilization

1 Societal LevelDutcomes related to the criminal justice system, worker productivity, and
education.
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4.2 Methods

Study Inclusion Criteria

We included evidence from randomized controlled trials (RCTs) and obsealagiudieqe.g.,
surveys, database and registry studie¥ye did not include studies that focused exclusively on the
analgesic properties of ADFs without reporting on any aletsed endpoints. We also excluded
studies thatésimulated an ADF (e.ggombining intravenous oxycodone with naltrexone to
simulatethe ADF form of this combinatiooeing abused by intravenous royteather than
administering the actual agent of focus for the review.

In recognition of the evolving evidence base for ADFs,upplemented our review of published
studies with data from conference proceedings, regulatory documents, information submitted by
manufacturers, and other grey literature that met ICER standards for review (for more information,
seehttps://icer-review.org/methodology/icersnethods/icervalueassessment
framework/greyliteraturepolicy/). We excluded abstracts thaisoreported data avdable in peer
reviewed publications.

Data Sources and Searches

Procedures for the systematic literature review assessing the evidence on-dbteseent opioids
followed established methods in systematic review reseaf¢hVe conducted the review in
accordance with the Preferred Reporting Items for Systematic Reviews andAviatgses
(PRBMA) guidelinesxceptfor items15 and 22on thechecklist of 27 item'§8 Further detail of is
available in Appendix A, Tablé.A

We searched MEDLINE, PsycINFO, Cochrane Database of Systematic Reviews, Cochrane Central
Register of Controlled Trials, and EMBASE for relevant studies. We limited each search to English
language studies of human subjects and excluded articles iddexguidelines, letters, editorials,
narrative reviews, case reports, or news items. To supplement the above searches and ensure
optimal and complete literature retrieval, we performed a manual check of the references of recent
peer-reviewed publicationsnd public reports.Further details on the search algorithpmaethods

for study selectionguality assessment, and data extraction and synthassavailable in Appendix

A.
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Assessment of Level of Certainty in Evidence

We used thd CER Evidence Rating Ma(see Figurd) to evaluate the evidence for a variety of

outcomes. The evidence rating reflects a joint judgment of two criticalpaomants:

a) Themagnitude2 ¥ GKS RAFFSNBYOS 06SG6SSy

0 KS NI LIS dzii

KSI f (i K ¢th&haldriEd\bétéeen clinical benefits and risks and/or adverse effects AND

b) The level otertainty in the best point estimate of net health befit.*>°

Figure4. ICER Evidence Rating Matrix

Comparative Clinical Effectiveness
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S Certainty
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.g Certainty )
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Y Low

Certainty

Negative Comparable Small Substantial

Net Benefit Net Benefit Net Benefit Net Benefit
Comparative Net Health Benefit

A = “Superior” - High certainty of a substantial {moderate-large) net health benefit
B = “Incremental” - High certainty of a small net health benefit
€ = "Comparable”- Righ certainty of a comparable net health benefit
D = “Negative”- High certainty of an inferior net health benefit
B+ = “Incremental or Better” - Moderate certainty of @ small or substantial net health benefit, with high
certainty of at least o small net health benefit

C+ = “Comparable or Better” - Moderate certainty of o comparable, small, or substantial net health benefit,
with high certainty of at lzast a comparable net health benefit

P/l = “Promising but Inconclusive” - Moderate certainty of o comparable, small, or substantial net health
benefit, and a small (but nonzero) likelihood of @ negative net health benefit

C- = “Comparable or Inferior” - Moderate certointy that the point estimate for comporative net health
benefit is either comparable or inferior

I = “Insufficient” - Any situation in which the level of certainty in the evidence is low
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4.3 Results

Study Selection

Our literaure search identified 1,424 potentially relevant referencéstotal of 41 references met
our inclusion criteria, of which 15 were premarket studies that evaldatause potential endpoints
(13 publicationstwo conference abstrastposters) and 26 weregpostmarket studies thaprimarily
evaluated real worldmpact on levels oAbuse and misuse (19 publicatiossyenconference
abstract/posters). Albfthe premarket stidies were RCTs, while the postrket studies were
entirely observational. Premarketudies that met our inclusion criteria were identified for all ADF
interventions of interest,with the excepton of TarginigERand RoxyBond |Ror which we

identified relevant data in its FDA prescribing informati®tostmarket studies were only fodrfor
OxyContin. The primary reasons for study exclusion included the assrotilated ADF ause of
opioids with abusaleterrent properties that are not labeled hiie FDA asn ADF, study outcomes
that focusedexclusivelyon pain(we assumed bioequilence of ADF and neADF formulation)

and noncomparative study design

Quiality of Individual Studies

We rated only the studies that were published in peeviewed journals. All 13 published
premarket studies were rated to e be of fair quality usig criteria fromthe U.S. Preventive
Services Task Force (USP&PHJhe studiesonsidered somgbut not all important outcomes and
used &ceptablemeasurement instrumentashichwere generally applied equallyOf 19 published
postmarket studieswe rated15 asfair quality and fouraspoor quality using the National Institutes
of Health (NIHRuality Assessment Tofar pre-post studies with nocontrol groupas guidancé®?

We did not assign a quality rating to references that were obtained from the grey literature (e.g.
conference proceedingsverall,83% of our study set received funding from pharmaceutical
companies while another 10% was supported by the RADARS system, an independent nonprofit
postmarketing surveillance system that is supported by subscription fees from pharmaceutical
manufacturers
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Patient/Population Level OutcomesStudies that Evaluated Abuseokential

Premarket studies evaluated the oral and intranasal abuse potential of each of the ADFs by
asking recreational drug users tate how muchthey likedthe drugas well astheir likelihood to
take the drug again. All studies found significantly k#eability for ADFs versuson-ADF
opioids, although the magnitude of difference between ADFs and comparators varied. Similar
trends were observed foresponses to questions regardirtge likelihood of taking the drug

again.

Of note, there is n@stablished threshold for what constitutes a clinicallynportant difference in
Fye al 0dzaS LROGSYGAlIf ¢ SYRLRAY(GI &2sunclKaBevéniifA y A Ol f
statistical differences were noted.

Overview

We identified 16studies that emluated the abuse potential @RADFs, of which 15 were
premarket studies covering all interventions of interest except Targ®Rd/Ne did not identify any
publication or conference presentation on tipeemarketfindingsof TarginigERthat met our
inclusion criteria. However, 6r completeness, we included premarket findirfigem two
evaluations offarginigERpresented in the FDA prescribing information as part of our results.
Additionally, although not originally in our scope of review, unpublishatirigs from a premarket
study of RoxyBnd IR available in FDA prescribing information was also includiégremarket
studies were randomized, doubldind, active and placebecontrolled crossover trials. The trials
were broadly divided into two categies: those that assessental abuse ptential (see Tabl&) and
those that assessedtranasalabuse potential (see Tab.

Study participants were healthy, natependent recreational drug users between the ages of 18
and 55 yearsHowever, one studgf the intranasal abuse potential of Targiniq ER, which was
identified in the FDA prescribing information, was conducted among dependent opioid users and
employed a similar study design. Trial populations were predominantly mai@03%j and

Caucasian 890%). Participants who had a positive urine drug screen or were physically
dependent on opioids, alcohadr other drugs were excluded from all bome study measurinthe
intranasalabuse potential offarginiqg ER. In addition, all trials had a scregphase which

consisted of a naloxone challenge test (to determine physical dependence) and a drug
discrimination test (to evaluate whether the study subject could distinguish theAidiA

comparator from a placebo). Participants were excluded from thdysif they failed any part of

the screening phase. There was no universal comparator, but ADFs were generally compared with
non-ADFs in the same class. For example, oxycodone ADFs were compared with IR oxycodone;
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hydrocodone ADFs were compared with iRlfocodone; and morphine ADFs were compared with
ER morphine.

YySe YSI&adaNBa 2F +06dzasS LRGSYydGAlt AyOfdzZRSR YI EA Ydz
fATAY3 F2NJ GKAA RNHA AaX&eé0X gKAOK gl & IdangINR YI NEB
SYRLRAYyGAa 2F a2@SNIff RNHZA A1 AYyREZA DGR LMOR f d & Y
3 Ayé 6aL ¢2dzf R G 1S (GKAAa RNBABse)l Brugliking Y S| & dzZNBR
endpoints were measured using a bipolar 0 to 100mm Vi&nalog Scale (VAS), in which 0O
NELINBaSyida aaidNBy3I RAAfTATAYIET pn NBLNBaSydaa |
Response to whether the subject would take the study drug again was measured on a unipolar scale

of 0t0 100, whereOreple Sy 14 G RSFAYAGSt & g2ddZ R y20 GF 1S RNIZ
GRSTAYAGStE @ g2dAZ R G 1 S dthdizAed th@dhdldfar what canitutgsad S
clinicallyimportant difference in any of these endpoints, so the clinical significahtteedindings

described below remain unclear even if statistical differences were noted.

Results: Premarket RCTs

VAS scores of drug liking, take drug again, and overall drugfiikiegch of the ADFs under
considerationare shownin Tables 7 (oral abuse potential studies) and (intranasal abuse potential
studies)below. Relative to nosADFcomparators, both crushed and intact forms of eacttended
releaseADF produced statisticalbignificantly lower scores for drug likinglthough scores were

lower, the magnitude of difference varied considerably across agents. Drug liking in oral abuse
potential studies ranged from afjoint difference between crushed Arymo ER and crushed
morphine sulfate ER to a Zwint difference between Hysingla ER and lngdidone IR solutiof’4°
Similarly, the incremental difference in drliging varied across intranasal abysatential studies,
ranging fromsevenpoints (crushed Vantrela ER vs. hydrocodone powder) to 36 points (crushed
Targinig ER vs. oxycodone IR powd&?).Crushed versions of each ADF generally produced higher
drug liking scores than intact oral versions, but both remained lower than theAfn

comparators. Although the magnitude offéifence was typically minimal, there were a few
instances of notable differences (e.g., the drug liking scores for intact vs. crushed Troxyca ER were
59.3 and 74.5, respectivel§f).Similar trends were observed for overall drug likiatthough

statistical significance was not reached in a study of the oral abuse potential of crushed Arymo ER
versus crushed morphine ER and a study of crushed Troxyca ER verised oxyzodone 144

As with drug liking measures, all studies except one showed less likelihood to tAkEaagain

versus a nofADFcomparator. The only study that did not follow this pattern was a trial on the oral
abuse potential of crushed Troxyca ER, for which scores of take drug again did not statistically differ
from crushed oxycodone IR (see Tanlé*
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Similar toextendedreleaseADFs¢rushedform of RoxyBnd IRproducedstatisticallysignificantly
lower scores ofirugliking (magnitude of difference: 12; p<0001) and take drug again (magnitude
of difference: 20; p<0.0001) relative e non-rADF comparatoin one intranasal abuse stud§*¢2
No oral abuse studwas identifiedfor RoxyBond IR

Results: Observational Study

A praspective cohort study from Peacock and colleagues may offer additional context to the
findings reported in the premarket studies of abuse potentfalA tota of 522 Australian

individuals who regularly tampered with opioids were interviewed; investigators sought to evaluate
the level of tampering of reformulated OxyContin, as well as perceived attractiveness of original
versus reformulated OxyContin. Compéite original OxyContin, fewer people rated reformulated
OxyContiras easy to cutip (21% vs. 79%; p<0.05) and dissolve (14% vs. HRO13

Additionally whereas only 5% of participants reportétat tampered original OxyContirwas

unpleasant tause, 50% perceived reformulate@xyContirin this way (p<0.013%3
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Table7. Premarket Studies Evaluating the Oral Abuse Potential of ADFs

Intact & crushed ADFs & active VAS score, fax

@) comparators Drug Take drug  Overall drug
liking again liking

Extendedrelease (ER)

OxyContin No oral abuse pantial study
Xtampza ER 40mg Xtampza ERntact 68.8 70.2 69.4
(n=38) Xtampza ERcrushed 734 73.7 74.2

IR oxycodonecrushed 81.8 75.4 76.2
Troxyca Ef® 60mg Troxyca ERntact 59.3 48.7 53.3
(n=41) Troxyca ERcrushed 74.5 72.5 74.3
IR oxycodonecrushed 89.8 81.5 81.8
Targiniq ER® Targiniq Emtact 54.7 38.5 NR
(574%)) == Targiniq ERhewed 54.6 32.6 NR
Oxycodone IR solution 77.9 61.4 NR
Hysingla ER 60mg Hysingla ERntact 63.3 32.6 54.9¢
(n=35) Hysingla ERcrushed 69" 43 56.8
Hydrocodone IR solution 94 86.7 84.1
Vantrela EFR® 45mg Vantrela ERintact 53.9¢ 46.4¢ 49,2
(n=41) Vantrela ERcrushed 66.9¢ 58.7¢ 591
Hydrocodone IR 85.2 75.2 75
Embedd’ 120mg Embedacrushed 65.2¢ 57.7 58.6
(n=33) Morphine sulfate ERcrushed 80.8 70.7 69.8
Embedd® 120mg Embedaintact 67.6 NR NR
(n=32) Embedacrushed 68.1 NR NR
Morphine solution 89.5 NR NR
- No oral abuse potential study
Arymo ERC 60mg Arymo ERintact 62" 56" 57"
(n=38) Arymo ERcrushed 67 61.5 63.5

Morphine sulfate ERcrushed 74 68 67.5

Immediate-release (IR)

RoxyBond IR -- No oral abuse potentiastudy

¥ Placebo arms not included in table, RADF comparatr arms indicated by bold fontUDkn ®dnp @a o | OGA GBS (C
FOGABS O2YLI NI (2 NI GdegeridezRpdpulétidry RdzOG SR Ay 2LIA2Z2AR
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Table8. Premarket Studies Evaluating the Intranasal Abuse Potential of ADFs

VAS score, fax

Qushed ADFs & active

(@) comparators Drug liking ~ Take drug  Overall
again drug liking
Extendedrelease (ER)
OxyContirt® 30mg OxyContincrushed NR 64 69.7
(n=30) Original OxyContin crushed NR 89.6 87.4
Oxycodone IR powder NR 86.6 84.8
XtampzaER® 40mg XtampzaER crushed NR 47.8 48.2¢
(n=39) Oxycodone IRcrushed NR 71.3 71.8
TroxycaER® 30mg TroxycaER crushed 60.5¢ 58.9 60.2
(n=28) Oxycodone IRcrushed 92.8 88.4 85.4
Targiniq ER¥? 40mg Targiniq ERCrushed 59.1 42.6 NR
(=28 Oxycodone IR powder 94.8 93.6 NR
Hysingla ER 60mg HysingleER crushed 66.8 34.6¢ NR
(n=25) Hydrocodone pevder 90.4 83.9 83.4
Vantrela ER 45mg VantrelaER crushed 72.8 NR 68.5
(n=45) Hydrocodone powder 80.2 NR 77.1
Zohydro 83.2 NR 79.8
Embed&® 30mg Embedacrushed 69.6" 60.6" 60.8
(n=33) Morphine sulfate ERcrushed 87.6 84.9 83.8
Morphabond ER* 60mg MorphabondER crushed 711 66.4" NR
(n=25) Morphine sulfate ERcrushed 848 76.4 NR
Arymo ER® 60mg ArymoER crushed 52.5¢ 50" 50.5¢
(n=46) Morphine sulfate ERcrushed 77.5 73 71
Immediate-release (IR)
RoxyBond [R5 30mg RoxyBond IRcrushed 711 62.2 NR
(n=29) Oxycodone IR crushed 82.9 82.1 NR

¥: Racebo arms not included in tahlaonADF comparator arms indicated by bold fantData from FDA label
I OG A

LIKndnp Gad | OGAGS O2YLI NI G2NIT ULIKN DA m
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Patient/Population-Level OutcomesStudies that Evaluated RedWorld Evidence of Abuse
and Misuse

We identified 2 postmarket studies that evaluated realorld evidence a the impact of ADFen
abuse and misusell were norrandomized studies focusirmgimarilyon OxyContirand
comparators Comparators were eithgorescription opiails (e.g. IR oxycodone, ER morphine) or
illicit drugs (e.g. heroin)Some studies alscomparedOxyContirto other prescription opioidas a
group, rather than examine individual opioid3hisusually includd hydrocodone, hydromorphone,
morphine, oxymorphone, tramadol, tapentadol, and IR oxycodofge majority of the studies
were time series analgs that compaed the time before and after the introduction of
reformulated OxyContinData for these analyses were obtained from a variety of sources (see
Table9 for acomplete list). Major outcomes examined in these studies includerdose and
fatalities,abuse ates androutes of administratiorfor abuse/misuse None of the studies included
addiction as an outcome.
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Table9. DataSources Used to Assess the Impact of ReformulatiorOxyContinand Comparators

Poison control calls or visits

1. National Poison Ata System (NPDSA poisoning surveillance system that captures 99.8% of poison
exposures reported to all poison centers in the USA.

2. The Researched, Abuse, Diversion, and Addiction (RADARS) Poison Center PEmjlects intentional
abuse data fronparticipating poison control centers participating across the country. Such data consists @
to poison centers reporting adverse druging experiences and usually requesting assistance.

Individuals enteringsubstance use disordgsrograms
3. TheNational Addictions Vigilance Intervention and Prevention Program (NAVIPPR@S is a risk
management surveillance program for prescription opioids which uses the Addiction SeveritMuolfiexedia
Version (ASMV) to collect data. AV is a continuas, realtime, national data stream that assesses
pharmaceutical abuse by patients enterisigbstance use disordéreatment by collecting produespecific,
geographicallydetailed information.

4.RADARS Opioid Treatment Program (OTP) and the Surve$ &f KLY T2 NXY I yiaQ t I A&
Interviews new patients entering substanabuse treatment about medications that they have abused.

Populationbased surveys
5. National Survey on Drug Use and Health (NSDUAsurvey of the civilian, neimstitutionalized population
aged 12 years and older; provides national estimates on the use of illicit drugs, alcohol and tobacco and
nonmedical use of certain prescription drugs. It is conducted annually by the Substance Abuse and Ment
Health Services Admatration; uses statdased sampling design.

Electronic health data and medical claims databases
6.IMS LRx databaseCovers approximately 65% of all retail prescriptions filled in the U.S. and uses de
identified data with a unique ID that enables muléprescriptions dispensed to a patient to be linked over
time (over 150 million unique patients).

7. Truven MarketScan commercial databaderovides dedentified pharmacy and medical claims data for
commercially insured patients throughout the US. Dataabuse is based on IGBCM diagnosis code.

Other data sources

8. RADARS Drug Diversion Progra@ollects diversion information from municipal police departments (479
multi-e dzZNA A RAOQGA2Y £ RNXzI GF al ¥2NOSa ulaterycagences sDéhas/ (
medical and pharmacy boards (5%), and other (5%) of events related to law enforcement activities or act
related to drugs of abuse.

9. RADARS StreetRx Progratyses a crowdsourcing website that gathers street price data faygusing a
publicly-accessible website.
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Abuse

Evidence on the impact of reformulate@xyContinon opioid abuse is mixedThe najority of time
seriesstudies found that after theabusedeterrent formulation of OxyContinwas introduced

there was a dectie in the rate ofOxyContinabuse, which ranged from 12% to 75% at different
post-reformulation time points in different populationsHowever, the rate of abuse of other
prescription opioids (ER oxymorphone, ER morphine, IR oxycodone) and heroin abuseeay
increased during the same periodzurthermore, findings from direct interviews with recreational
users showed that reformulate@®xyContirmay have limited impact on changing overall abuse
patterns.

We identified B studies that presented evideean the impact of reformulate@xyContiron

abusein different populatiors. Most of the studies focused on the changes in the rates of abuse of
OxyContinand comparators), presented as the prevalent proportion of the study population that
report or identfied as abusin@xyContirand other comparator opioids during the specified time
period. Examples of populations covered by these studies include patients erdabatance use
disorderprograms (e.g., NAVIPPRO and RADARS SKIP studies), total U.tforpoputaed by a set

of poison control centers (e.g., the RADARS poison center based studies), or commercially insured
patients onOxyContine.g., the claimbased studies)The results of these studies are summarized
below, and grouped into database/sugillancestudiesor selfreported outcomestudies

Database/surveillance studies

Changes in rates of abuse aeportedin Tabé 10. Usingthe number of cases received at poison
control centers RADARS poison contddta), three studiegeported reductonsin the population
adjusted rates 0OxyContirabuse at various postformulationtime periods®”*%%° For example
at five years postreformulation,the population adjusted rate ddxyContirabuse was estimated to
have declined by5%(0.056per 100,00 to 0.014er 100,00Q. Concurrentlythere wasalsoa 33%
decline in theestimatedrates of abuse from other prescription opioids duritige sameperiod
(0.387per 100,000 to 0.26(@er 100,000)*” Similaty, another study basedn the National Poison
Data SysteniNPD$surveillance systerfound a significant reduction in the average number of calls
received at poison control centefsom OxyContirintentional abusewo years postreformulation
(pre-post clange:-36%; p<0.0001%. However, in contrast to the RADARS poison cendsed
studies there was a simultaneous 20% increasenm abuseof other single enty oxycodone (IR
and generic ER oxycodone) (p<0.00yrthermore, the study found 42% increase in heroin
abuse(p<0.0001¥’

Based on th&RADARS SKdirvey and NAVIPPRSurveillance systensixadditionalstudies
observed &#22% to 48%leclinein the prevalence oOxyContimbuseamongindividuals entering
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substance use disord@rograns at various posteformulation periodgsee Tabléd0).586%64|n

contrast, these studies observed a significant increase iptbealence oibuse of other

prescription opioids antieroin(see Table @). For example, based on the RADARS, 8KiEh

focuses on patients with primary diagnosis of opioid dependenaame study observed a8%and
100%increase in the abuse &R oxymorphonand heroin, respectivelt four yearspost
reformulation®? Furthermore, a NAVIPPRiased study observed a significant increase of 8% in the
abuse of all prescription opioids (including OxyCorgimpngall patients assessed for substarate

1 year postreformulation (pre-post relative risk = 1.08, p<0.0001)

Two studies usethe NSDUHlatabase which is designed testimate the prevalence of nen
medical use ofirugs in the United Statemmong individualages 12 years and oldesee Table
10).%586 |n the first study,Jones et al. reported the prevalee of pastyearOxyContirabuse from
2006 to 2013.Theprevalencencreased progressively from 0.5%2®06to 0.7% in201Q following
reformulation in 2010, the prevalence declined to 0.6% in 2011 and was at 0.5% inT284.3.
authors, however, noted thahe prevalence in 2013 wamly significantly different from that of
the reformulation year (2010), burtot significantly different fronthat of the other years prior to
reformulation(20062009.%° 9milarly, asecond studyisedpopulationadjusted ratego showthat
compared with 2009%the rate of pastyearinitiation of OxyContirabusedecreased by 9%, 38%,
28%, andb1% in 2011, 2012, 2013, and 2014, respectiahtistical significance was not
reported.%

We identified hree additional studieghat used the Truven MarketScan pharmacy and medical
claims database to assess the changes in ratésaghosed opioid abus®2"1%4 |n one studyby
Rossiter et aJwhich was conducted over a 6 months pasd 6 months posteformulation period,
the rate ofdiagnosed abusamongpatients primarily on reformulate@xyContircompared with
patients that were primarily oanyextended release opioid in éhperiodbefore reformulation
declined by 23%nd 186 amongommerciallyinsured patientsand Medicaid patientsrespectively
(p<0.05) In contrast, there was a nesignificant increasen the rate of diagnosed abusenong
Medicare patienton postreformulated OxyContiff” Smilarly, relative tothe years prior to
reformulation,Kadakia et al. found @ecline in therate of diagnosed abuse amorngmmercially
insuredpatientson OxyContirand a simultaneousncrease in the rate of diagnosed abuse from ER
morphine, ER oxymorphone and IR oxycodah@ years posteformulation(see Table @).%% A
third studyby Michna et al. observetthat 28%0f commercially insuregatients originally on
OxyContinN=15,162kwitched to other forms of no\DF opioids six monthostreformulation;
andalsonoted a significantly higherate of diagnosed abusamong patientsvho switchedto non-
ADF ER opioids (6.Y%r IRopioids (11.3%than those on reformulate@©xyContin3.5%)duringa
15 months study perio¢p<0.001)'54
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Interview/ self-reported outcomestudies

To give context to the RADARS S4B, one study reported additional information from the RAPID
program, which is a subset of the SKIP participants willing to give up their anpraydi

participate in a followup interview. In interviews with 153 RAPID prograparticipantswith a

history oflong-term abuse of OxyContin, 33% of participants indicated that the reformulation had
no effect on them and they continued to abuse OxyCaqramother 33% indicated that they
replacedOxyContirwith other drugs as a result of the Aldhd only 3% indicated thaihe ADF
influenced their decision to stop abusing drugse fgure5).5* Out of those that changed to other
drugs (N=51), 70% indicated they switched to heroin; 29% to other prescription opioids while 1
participant (2%) changed to cocaiffe.

Additionally, we identified three studies conducted in Kentucky (USA), CaaratlAustralisamong
patients with alonghistory of opioid abuseAll three studies found a decline in sedported
OxyContirabusepostreformulation®’* However, @idence on changes in abuse patterns (positive
urine drug screen or self report) of other opioids was mixEdr example, ithe Australian cohort,
there was no apparent increase in the sedported levels of other pharmaceutical opioid use
compared tothe periodprior to reformulation although these data were limited to ontlgree

months postreformulation, andoriginal OxyCatin was still in circulatiorf! In contrast, the

Kentucky study coveredane year postreformulation period and found significant increase in the
past 3-dayuse of IR oxycodone following reformulation (96% vs. 74%; RR=1.3, 95%C#2)$9

Figureb. Follow Up Interview with RAPIDParticipants N=153), Subsedf RADARS SK{P

Did ADF OxyContin influence the drugs that participants used for abuse?

Yes, replaced
OxyContin with
other drugs
33%

No, did not use

Stopped abusing OxyContin enough
drugs to change actions
3% 30%
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NM
NM

+100

NM

+78

NM
NM

NM

+42

NM

NM
NM

% chamge of comparators

All other opioids: NS
All other opioids:33"

All other opioids:7

ER oxymorphone: +38
All other opioids: +16
All other opioids: +5

ER oxymorphone: +246
ER morphine: NS

ER oxymorphone: +191
ER morphine: NS

All othe opioids:-3*

Other single entity oxycodone +20

ER oxymorphone: +236
ER morphine: +44

IR oxycodone: +36

IR oxycodone: +23

ER morpine: NS

Change in abuse pattern of OxyCoritin
reformulation change OxyContin)

4Q08-3Q10  4Q10-1Q12 Mean quarterly rate (Cases at poison control centers) -38' NM
3Q09-2Q10  1Q11-2Q15 Mean quarterly rate (Cases at poison control centers) 75
3Q09-2Q10  1Q114Q13 Mean quarterly rate (Cases poison control centers) -55°

RADARS SKiip?2 1Q09-2Q10 1Q11¢2Q14 Past monh prevalence (Patients with primary diagnosis of -42°

RADARS SKP 3Q09- 2Q10 1Q1%4Q13 Past month prevalence (Patientvith primary diagnosis of -30°

RADARS SKP 4Q09¢ 3Q10 4Q10¢1Q12 Past month prevalence (Patients with primary diagnosis of -37

NAVIPPRES 2009¢ 3Q10 3Q10¢2Q12 Past month pevalence (Patients enterirgpbstance use A1
_ disordertreatment)

NAVIPPR& 1Q08¢ 3Q10 3Q10¢4Q11 Past month prealence (Patients enteringubstance use -22
_ disordertreatment)
3Q09-2Q10  1Q114Q13 NC -48

NSDUKP 1Q09¢ 4Q09 1Q13¢4Q13 Past year prevalence (US household sui2years and -28%(NS)

NSDUK 1Q09¢ 4Q09 1Q13¢40Q13 Past year initiation rate (US household suri@yyears and -28¢h
30Q09¢2Q10  3Q10¢ 3Q12 Quarterly rates (Calls to poison control centers) -36'

Claims daté8 3Q09¢ 3Q10 4Q10¢4Q13 Diagnosed rate (Riznts onOxyContirand comparator -35°
Pre3Q10 40Q10c 1Q11 Past monttprevalence (recreational users) 551
1year prior  3Q124Q12 Positive urine drug screen (recreational users) 12
1Q141Q14 20Q14¢ 3Q14 Past month prevalence (recreational users) 57

NM

Other opioids: NS

*p<0.01;value not reported¥estimated; NMnot measured; N@ot clear; NSNot significant4There were some differences in the operatiodafinition of abuse acrossources.
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Routes of Aministration of Abuse

Limited evidencesuggestshere was a reduction in both oral and neoral abuse of OxyContin
following reformulation, howeveramong those that continued to abuse OxyContthere was a
significant shift from nororal routesto the oral route of abuse.

We identified hree studies that describ@&changes in the route of administratioof opioids
followingreformulation>”5862 As destbed above, thehree studieseported a decline in the rate

of OxyContirabusefollowing reformulation. However the non-oral route of abuse declined at a
significantly greater rateompared with the aal routeof abuse®”*® For example, Severtson et al.
reported a 71% decline @xyContirabuse throughhe oral routecomparedwith 87% decline in

the non-oral route atfive years followingeformulation (p=0.0063/ Furthermore, among patients
that abusel OxyContirbefore and after it was reformulatedutler etal. founda significant
increasein the reported use obral routesof abusefrom pre- to postreformulationperiod (55% vs.
76%; p<0.0001while there was a&oncurrentdecreasan the non-oral route of abusdésee Figure

5). Notably, other comparator opids did not show a similar patterrSpecifically, ER morphine
products showed no change in the route of administration profile across study periods, while ER
oxymorphone showed a significant increase from-poepostreformulation in snorting (62% vs.
69%; p=0.0162) and injection (9% vs. 16%; p=0.0124), and a significant reduction in the oral route
(38% vs. 30%; p=0.0058)Similarly, a second study by Cicetal. based on the RAPID program
(N=117) found a significant decrease in the fowal abuse oDxyContirin the postreformulation
period among patients witl history ofOxyContirabuse, while there was an increase in the oral
route of administration (se Figureb).5?

Figure6. Changesn the Abuse Routes dDxyContinAmong ParticipantdVho Have Taken Pre
and PostReformulated Forms

NAVIPPRO RAPID
0,
100% % 80% 29%
80%
0 549
60% 55 53% a6 43%
40% 5% ’ 8% 1% 18
6% %30/
20% 1 BB e
0% ] .
Oral Snort Inject Smoke Oral Snort Inject Smoke

m Before reformulation m After reformulation = Before reformulation  m After reformulation
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Overdoses and Fatgiles

Limited evidence suggests that rates of overdose and overdose deaths attribut€axggContin
declined after its abusaleterrent formulation was introduced.Overdosedata on other opioids
do not show consistent trends across studies, although herouerdose deathsncreased during
the postreformulation period.

Evidence on ADfelated overdose and overdose deaths is extremely limited. Data on the
commerciallyinsured population from Truven MarketScan suggest that rat€3xyiContin
overdose/poisonig diagnoses decreased%4rom 0.42 per 100 perseyears of opioid use in the
year before reformulation to 0.28 per 100 persgears of opioid use in the three years following
reformulation (p=0.0189); overdoses of ER morphine, ER oxymorphone, IR oxycauidmhe
hydromorphone were not statistically different after reformulatiéh.

Another analysis that used Optum claims data from a large commercial insuret fioain

overdoses due to prescription opioids decreased by 20% (from 5.48 to 4.38 per 100,000 members
per quarter) during the two years followir@xyContirreformulation, while the heroin overdose

rate increased by 23% (from 1.15 to 1.41 per 100,000 membeérs

Similarly, OxyContirelated overdose deaths appeared to decline in surveillance datasets following
its reformulation. Using manufactureeported aderse event data, two Purdue Pharma LP
sponsored studies reported on overdose deaths:’# Depending on the period of analysis, reports
of OxyContirrelated overdose deaths decreased-65% (See Tablel Tor details)®®’® By the third

year after reformulation, the rate of overdose death had declineeB8% to reach an average of

3.3 overdose deaths per quarters(\26.0 overdoses/quarter in the year prior tofeemulation) 973

Changes in fatality data for comparator opioids are insufficiently reported in theifebel literature
to enable comparisons, however an analysis from the Wharton School and RAND Corporation
estimated that each percentage point reduction@tyContirmisuse after reformulation was
associated with an increase of 3.1 heroin deaths per 10’® Additionally, investigators found no
evidence that reformulatin affected overall overdose rates across illicit and prescription drugs,
suggesting that consumers substitut&kyContirfor other opioids’®
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Tablell. Changan Overdose Fatalities After Reformulation @xyContin

Period before | Period after Change in overdose | Change in rate of
reformulation reformulation fatality reports overdose fatality
between pre and reports, 39 year post
post-reformulation reformulation (95% CI)
(95% ClI)
Coplan Q32009t0 Q2 Q1-2011to Q4 OxyContin -65% -85%
2016° 2010 2013 -83% to-27% 95% CI NR
Comparator  No data No data
Sessler Q32009to Q2 Q32010to Q2 OxyContin -56% -87%
20143 2010 2013 95% CI NR -93% to-78%
ER morphine No data No data
(MSContin®)

*Reports of fatalities to the manufacturer &R morphineNISContin®were too few to provide a statistical
comparator trend; NR=not reported

Health System Level Outcomes

We identified sixreferences that reporte@dn health system level outcomes, including doctor
shopping, drug diversion, and prescription opioid utilizatiathwere noarandomized studies
focusing on OxyContin. The majority of the studies were time series andigeotmpared the

time before and after the introduction of reformulated OxyContin. Data for these analyses were
obtained fromRADARS Drug Diversion Program and IMS prescription réseed$abl®). We did
not identify any studies that discussed headifstanscosts.

Doctor Shopping

Two studies reported that docteshopping decreased 50% after the introduction of reformulated
OxyContinwhile it increased 66% for ER oxymorphone and 5% for siagtéy IR oxycodone.

One means by which individuals mayess opioids for notherapeutic purposes is through

doctor-shopping. Docted K2 LILJA Y3 A d&d G0 KS LINI OGAOS 2F Sy3dl JAy-S
pharmacies to obtain excess drugs that can be diverted forviéhR A O |1 ThelziisSnd £

accepted threshold to define doct&hopping, although the two studies we identified that reported

on this outcome required individuals to have overlapping prescriptions fronmotwnore unique

prescribers and at least three unique pharmacies over-msinth interval®91%> Using da& from

IMS prescription records, both studies reported that doesboppingfor OxyContirdecreased 50%

after reformulation, while it increased 66% for ER oxymorph&%¢> Among comparators, changes

ranged from an average 25% decrease for IR hydromorphone to a 66% increase for ER

oxymorphone; doctoishopping with IR oxycodone increased 5%.
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In an analysis frm Chilcoat and colleagues, investigators found that limiting their analysis to a more
restrictivedefinition of doctorshopping to one associated with specific characteristics associated
with abuse and diversion (i.e., younger age, cash payment, and bgggd strength) resulted in a
greater estimated decline in doct@hopping withOxyContinN90%) over the specified period of
analysig'65166

Drug Diversion & Prescription Opioid Utilization

After the introduction of reformulated OxyContin, rates @xyContindiversion fell. Evidence on
correspondingchanges in diversion rates of other prescription opioidsnconsistent. Sales of
OxyContindeclined over the same period, while increasing for other lesgfing opioids.

We identified three publications that reported on drug diversion (any intentional act that results in
transferring a prescription medicatidrom lawful to unlawful distribution or possessiGhjising
populationadjusted longitudinal surveillance data from the RADARS Drug Diversion Program (see
Tablel12) 575960 |n the Drug Diversion Program, law erdfement officers from municipal police
RSLI NIYSyGasz RNHzZZ Gl al F2NOSazx O2dzyie aKSNAFTQa
medical and pharmacy boards submit quarterly data on the number of new arrests, street buys and
sales involving prescriptioproducts. Drug diversion is a measure of law enforcement activity and

is limited by available resources within reporting jurisdictions, local law enforcement priorities, the
drugs targeted by investigators, and variations in reporting over #In one study, the average
OxyContin diversion rate declined 53% (95% @4 #163%; p<0.001) per population relative to the
average rate in the period before the introduction of reformulated OxyContin; the changeveste
significantly greater thathat observed for other prescription opioids5¢6; p<0.001), which

included immedhate-release oxycodone, hydrocodone, hydromorphone, morphine, and
oxymorphone?® A followrup study by the same investigators showed that populataijusted

rates of diversion continued to decline over five yeafter reformulation, reaching an 89%
decreaseftom 1.95 per 1,000,000 in the year prior to reformulation to 0.21 per 1,000,000 at year
5 following reformulation); diversion of other opioids also dexsed during this period, albeit at a
significantly lower rate (from 13.4 to 9.8 per 1,000,060)Another study from Coplan and co
investigators (2016) atsused data from RADARS Drug Diversion Program and reported relatively
consistent results (66% decrease in diversion of OxyContin by the end of 2013), although their
analysis did not show any change in diversion of comparator opidids.

Changes i©OxyContimprescription sales followed a similar patteimthat of diversion rates, with
sales falling 24% in the year following reformulation; statistically signifed@arges in the overall
opioid market for extendedand immediaterelease products were not detectél! Data from a
cohort of 31 million commercialynsured irividuals suggest that the dispensing ratedofyContin
fell 39% over two yeardrom an expected 29.1 mg to 17.8 mfmorphine-equivalent doseer
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member per quartervhile the estimated dispensing rate for lofagting nonoxycodone
formulations was 11%igher thanthe predicted trend (absolute change, 3.26 mg of morphine
equivalent dose per member per quarjer

Tablel2. PopulationtAdjusted Change in Dérsion AfterOxyContinReformulation

Period before | Period after OxyContin | Other Population | Population | Statistical
reformulation | reformulation | Rate of Opioids adjusted adjusted significance
Diversiort | Rate of change in change in
Diversiorr | diversion of | diversion of

OxyContin other
(95% CI) opioids

(95% CI)

SEVEQEel Q42008 to Q42010 to Pre:3.47 Pre:28.0 -53% -6% p<0.001
2013°K Q32010 Q1-2012 Post: 1.63 Post: 26.3 -63% t0-41% 95% CI NR

p<0.001 p=0.602
STVl Q32009 to Q12011 to Pre: 1.95 Pre: 13.4 -89% -27% aadl aa
20167%¥% Q22010 Q22015 Post: 0.21 Post: 9.8  -92% t0-85% -36%1t0-16% RA ¥ ¥ SN

p=NR p=NR p=NR
Coplan Q3-2009 to Q12011 to NR NR -66% +6% p<0.001
2016M Q22010 Q42013 -74% t0-55% -8% to +24%

p<0.001 p=0.418

Kahi KSNI 2 LIA 2 A R & é-releagelpkydaBoReprodudty; ByBrdcbdin®, fentanyl, hydromorphone, morphine,
2E@Y2NLK2Y ST YSUKIR2Y ST o0dzZLINBY2NLIKAYSS GNI YIR2tS FyR Gt
morphine, oxymorphoneramadol, tapentadol, and immediatd 5t S 84S 2E& O2R2y ST U 4 -BOxyBodtdI
Schedule Il opioid analgesic tablets and capsules with the active agents of hydrocodone, hydromorphone, morphine, oxymor
and immediaterelease oxgodone products (methadone and transdermal patches were excludpd) 1,000,000 population

Societal Level Outcomes

We did not identifyany studieghat assessed the societal impact of ADFs, including outcomes
related to the criminal justice system, wkar productivity, and education.

Controversies and Uncertainties

The use of surrogate outcomes (VAS measures of drug liking, take drug again, etc.) in the abuse
potential premarket studies for FDA approval of an ADF constitutes an important source of

uncettainty concerning the effectiveness of ADFs. Consideringhiea¢ is noestablished

threshold for what constitutes a clinicaly Y L2 NIi  yi RAFFSNBY OS Ay (KS &
endpoints assessed in these studies, interpretation of observed resul@imsrambiguous. In

addition, there is considerable uncertainty around whether these surrogate endpoints are

predictive of realworld abuse and whether the studies that evaluated them reflect how opioids are

I+
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consumed in the real world. These studies usexll, selected populations of napioid-

dependent recreational drug users who received single, controlled doses of each product under
investigation, which may not reflect realorld opioid use or misuse. The uncertainties surrounding

the use of premarkestudies as an outcome to predict reabrld abuse have been stressed by the

FDA, as recently as the advisory committee meeting concerning an ADF label for an IR oxycodone
Ow2E@. 2yRT0 Ay ! LINAf HAMTY ab2y Setetrantlabekiry y Ay S LIN
have actually shown, to FDA's satisfaction, postmarketing data that demonstrate reduced abuse in

0KS NBEIME g2NI Rbé

Data from realworld evidence poses a different kind of challenge. We found no prospective
studies conducted in inception cohorts that measured +eakld incidence of abuse among ADF
and norADF users. Instead, the current evidence of-vealld impact is limited to time series,
which are subject to potential confounding factors and other biases. example, these analyses
do not consider other interventions that may have taken place during the study period, such as
expansion of prescription drug monitoring plans, implementation of Risk Evaluation and Mitigation
Strategies (REMS), and provider edlion, among many others. In addition, time series may be
subject to autocorrelation (i.e., statistical relation between {amad postvalues), which may lead to
underestimation of standard errors and overestimation of intervention effects; or convertbely
may be subject to ovedispersion, defined as greaténan-expected variability in observed data
based on the assumed distributidh Moreover, the time series we reviewed used different
timeframes of analysis and differedatabases, often only with a short duration of follayg.

While the trends are relatively consistent, the estimates of magnitude vary and the results of the
different studies cannot directly be compared.

For prospective inception cohort studies, evideran the use of clinical risk abuse stratification

tools would be important to support clinical decistoraking on whether ADFs should be used for

any patient who gets an opioid or only those patients at a certain threshold of abuse risk. Results of
a re@nt systematic review on this question came to the conclusion that the evidence on clinical
tools for identifying patients that are at higher risk for abuse was insufficient or a%ent.

Evidence on the progression from medical use to-neR A OF £ dzaS 1 a ¢Sttt | a 2y
KAad2NeEé¢ 2F 0dzaS YR FTRRAOGAZ2Y A& faz2z YySSRSRo®
important step towards dependence and addiction, followed by intranasal and intravenous routes

of abuse?’ which explains the use of certain physical or chemical barriers in the development of

ADFs. However, none of the studies in the assessimehtded addiction as an outcome.

Furthermore, the overall net benefit of introduction of ADFs into the system cannot be fully

determined from the available evidence in these studies. Although limited evidence from most of

the time series studies suggestlecrease in OxyComtspecific abuse and overdose following
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reformulation,many of the studies also found a shift towards abuse of other prescription opioids
and heroin, the extent of which may not be fully captured in these studié®re may be a tng
point at which more widespread access to ADFs would show systdenbenefits; however,

current evidence from one survey suggest that only about 3% of a small colonggerm

abusers of OxyContstopped abusing drugas a result of reformulatiorwhile many others
continued to abuse OxyContin or switched to other forms of opioids, including h&roin.

Uncertainty also remains on the association betweem ititroduction of ADFs and increases in the
rates of heroin use or deaths. Evidence from time series studies suggest a rise in the use of heroin
following OxyContin reformulatiof#®” As discussed above, one study by RAND and Wharton that
explored the relationship between state variation in OxyContin misuse and heroin deathtfratnd
each percentage point reation of OxyContin misuse after reformulation was associated with an
increase of 3.1 heroin deaths per 100,060H4owever, other studies have shown that rates of

heroin use and overdoses began increasing prior to the introduction of A s.

Finally we currently do not have any reaorld evidence for the other ADFs, as their entry into the
US market is very recent. While postmarket studies are mandatory with FDA approvaktthe f
postmarket studies for ADFs other than OxyContin are not scheduled for completion until 2018 and
2019, for Hysingla® ER and Embeda®, respecfively.

Summary

Using the ICER Evidence Matrix, we assigned evidence ratings for each of the ADFs of focus
comparedto non-ADF prescription opioids. ADFs and their-A®¥F counterparts are
bioequivalent, producing the same analgesic benefits, and have the same profile of adverse effects
when used as prescribedFor patients being considered for an opioid for therapeutic purposes,
we judgethe comparative clinical effectiveness of OxyContin to be "C+" for the risk of abuse,
primarily based on the surrogate outcomes of "likeay' used inpremarket studies, and the
evidence on the changes in the rates of abuse reported in-pasket studies. Even though we
have reasonably high certainty that OxyContin does not provide inferior net health benefit
compared to noPADF comparates, without stronger reaorld evidence thaDxyContin reduces
the risk of abuse and addiction among patients, our judgment is that the evidence can only
demonstrate d'comparable or better" net health benefit (C+).

For all other ADFs, excluding OxyQ@opt> ¢S 2dzRIS (GKS SPARSYyOS G2 o6S
(PN) for use in individual patients being considered for an opioid. Similar to OxyContin, all other

ADFs demonstrate potential comparability or better results than their-A@# counterparts lsed

2y GKS &AdzNNR3IIFGS 2dzi02YSa 2F afAlloAfAdlesd Ay LN
bioequivalent in producing the same analgesic benefits, and have the same adverse effects when
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used as prescribedHowever, vhile many of these formulatismay present advances in

technology relative to OxyContin and include alternative physical or chemical barriers, agonists and
antagonists, or aversive agents, there is no+eatld evidence published on any of these other

ADFs to demonstrate improved Hdaoutcomesor reductions irthe risk of abuse. Considering the

high dependence odikabilitye studies, and the lack of real world evidence, our judgment is that

we cannot determineéhe magnitude ofabuse reduction at this timdeading to ouP/I€ rating.

We believe there can be even less certainty jadgment onthe comparative clinical effectiveness
of ADFs versus neADF opioids if the questiaelates tothe net health impact of introducing or
substituting ADFs for neADF4o0 the broad populationof individuals who use opioids for
therapeutic and noftherapeutic purposesThe evidence on the impact of OxyContin reformulation
shows a decrease in OxyConrsipecific abuse, but also a shift in some cases towdrdr routes of
administration, other pescription opioids, and heroin. Given the limited evidence basiigmmix

of positive and negative outcomes, we do not feel there is adequate evidence to discount the
possibility that the balance would beet harmful overall across the entire populaticespecially

early in the introduction of ADF&Ve thereforejudgell KSNB (2 06S AyadzFFAOASY
which to judge the net health benefit, at th@opulationlevel,of the introduction or

substitutionof ADFs for nosADFopioids.

Table B. ICR Rating on the Comparative Net Health Benefit of ADF veius-ADF Prescription
Opioids

Individual patient prescribed an opioid for therapeutic purposes
OxyContin Non-ADF Extended Release Opioi C+

All other ADFs: Non-ADF Opioid P/
Embeda®
Targinig® ER
Hysingla® ER
MorphaBond®
Xtampza® ER
Troxyca® ER
Arymo® ER
Vantrela®ER
RoxyBond® IR
Overall population, including potential noitherapeutic users

ADF Non-ADF Opioid I
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5. Other Benefits or Disadvantages

In this section of our review, we seek to provide information on other benefits or disadvantages
offered by the intervention to the individual patient, the delivery system, public health or the public
that would not have been considered as part of the evidenceamparative clinical effectiveness.

Patients report feeling stigmatized when prescribed opioids, given their widespread and publicized
potential for abuse. Some patients report that having an ADF prescription would diminish this
stigma, meaning they & a prescription that purportedly cannot be abused. For physicDBEs
could, as part of a mulpronged strategy, allow physicians to feel comfortable treating severe pain
adequately without feeling forced to limit prescriptions as they might be otlise. Discussions

about the necessary controls on opioid prescribing need to also take into account the need for
chronic pain patients to have reliable access to pain medication as part of a comprehensive pain
management prograrf

Due to the higher costs of ADF therapy, there may be new prior authorization requirements that
require cliniciasQ { A Ya&eah iyhpact on productivity and patient care. publiccomments
received from lospice workers, they notethat increased costand prior authorization
requirementscouldimpact productivity asmall provider practices and hospice prograas well as
their ability to adequately care for patients in need of pananagement. ThRospice workers also
noted that outof-pocket costs due to higher costs of the therapies could inhibit access to opioids
for patients in need.

Legislation and policy mandating or encouraging use of ADFs often includes other components
targeted at reducing opioid abuse and misuse. However, no evidence seems to have been
generated to date on the effects of these medbmponent strategies, or on the importance of ADF
policy relative to other components.

Safety issues have been raisedhvabusedeterrent technologies after tampering for intravenous
use forOpana®ER (oxymorphot& and for the ADF RoxyBoRé The reformulation of Opana ER
in 2012 with a highmolecularweight polyethylene oxide physical and chemlzaitrier led to a shift
from intranasal to intravenous abuséAn HIV andHepatitisCvirusoutbreakin Indiana was caused
by using the tampered product with shared needesd the outbreak was controlled by
implementing a eedle exchange prograffiIn Tennessee, a cluster of thrombotic microangiopathy
is thought to be related to intravenous exposure of substances produced by the tampering of the
polyethylene oxide barrier used as abedgterrent technology irDpanaER?>#? These risks could
also arise with the intravenous abuse of other Altkatalsousea polyethylene oxide barrier, such
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as the ADFs Arymo, Hysingla, and OxyCoiitiese risks could also arise with the intravenous
abuse of other ADFs that use similar technologies.

Finally, ADFs are currently available only for the exteraéshse opioid formulations that

comprise around 10% of all prescription opioid use. Broader understanding of the benefits of ADF
formulations are urgently needed,itl the first immediaterelease ADF approved by the FDA as of
April 2017, but not yet available on the market.
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6. CosiBenefit and Potential Budget Impact of
AbuseDeterrent Opioid Formulations

6.1 Overview

We conducted analyses of the potential econonmpacts of abuséeterrent formulations (ADF) of
opioids. We developed@e novocostbenefit model to evaluate the costs and benefits of ADF
opioid use, comparing a hypothetical population of chronic pain patients who were newly
prescribed either extetied-release (ER) ADF opioids or ER-ADf opioids over a fiweear time
horizon from the health care system perspective. Due to the varied nature of the underlying
conditions leading to chronic pain and the lack of published data on utility parametepsaial
users, this model used a cdsenefit rather than a costitility (cost per QALY) framework.

The aim of this analysis was to estimate and compare the costs and benefits oADgtr@pioider
non-ADF opioids for chronic pain (e.g., reduced numloéideaths associated with opioid abuse).

Our model objective was to attempt to answer two key research questions: 1) what are the
potential net costs and outcomes of using ADFs compared teAidfrs, and 2) what levels of
effectiveness in abuse reductioméin price difference would be needed for ADF opioids to achieve
cost neutrality or net savings relative to né/DF opioids?The benefits were defined in terms of

the reduction in abuseelated outcomes, such as the number of incident cases of abuse, the
number of opioid overdoseelated deaths, and subsequent health care resource use.

Importantly, this analysis did not explicitly include the costs of externalities such as divarsion
switchingto heroin and other norADF opioids that may occur in ré@n to the abusedeterrent
properties of ADFs, due to lack of data directly attributing these patterns to ADF use and the focus
of the model on clinical and economic impacts among the chronic pain patients themselves. We
tested this as a scenario analysising various assumed estimates for the level of diversion and the
relative risk (RR) of diversiafi ADF opioids.This analysis also did not compare the benefits of

ADFs to other strategies to address abuse of opioids, such aspioidl pain managemen

strategies, prescription monitoring, or addiction treatment programs.

While our primary analyses focused on hypothetical cohorts of chronic pain patients receiving ADF
and norADF opioids, we also conducted a stafeecific policy analysis that analgzihe health

and economic burden associated with opioid use in the state of Massachusetts if #DIOER

opioid prescription users in the state were to be converted to ADF ER opioid prescriptions.
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6.2 CostBenefit Model

Methods
Model Structure

The cet-benefit cohort model was developed in Microsoft Excel (Microsoft, Redmond, WA) and
(depicted in Figur&), and consisted of nodes corresponding to outcomes of opioid use in 100,000
non-cancer chronic pain patients newly prescribed eitheAER or norADF opioids.We did not
includecancer patients in the model, as there may be different considerations when determining
appropriate pain management for these patients (e.g., focus on immedeéase rather than ER
opioids and possibly a higher dose ofam@ds compared to those of necancer patients) Separate
cohorts were assumed for patients newly starting ADF andAIDR opioids respectivehAll

patients enter the model as therapeutic users, defined as those chronic pain patients who used
prescripton opioids for only pakalleviating purposes and not for abusas a therapeutic user, a
patient could discontinue opioid use due to end of treatment or die from-abuse related causes.
Patients entering the model in the first year, as well as those edntinued as therapeutic users in
subsequent years, had an annual probability of opioid abésproportion of those who abuske

had an assumed annual probability of ceasing to abuse opioids after which they drop out of the
model. Other patients who abse had an annual probability of death from opioid overdose or other
causes.The remainder of those who abuse continue to a subsequent year of alddlséinical and
cost inputs used in the model are described the-sabtions below.

For this analysigach cohortwas assumed to receive loigrm ER opioid prescriptions, defined as
those for longer than 90 day$?'’° Health care costs were assigned to the ADF andADR

cohorts, with patients abusing opioids assumed to have higher health care resource utilization and
costs than therapeutic users.
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Figure7. Model Schematic Representing One Cycletfe Prescription Opioid Hypothetical

Cohort*

therapeutic use
therapeutic use
g oot o
§ co e
g core o

— Overdose

= Therapeutic usegg

Prescription |
opioids

Death from
R

Continue abuse

= Death (all cause

*Patients in the ADF and ngkDF opioid cohostfollow the same pathway

The model employs annual cycles over a-figar timehorizon, taking a health casystem

perspective. We chose a fiy@ar time horzon because we assumed that few patients would be
prescribed opioids continuously for longer than five yedtssts and outcomes were calculated
annually as well as cumulatively over the fixear period, and compared for the ADF and +kiDF
opioid cohors. Costsand outcomes were not discountdsbcause of the relatively short time

horizon. This basease evaluation was conducted from a health care system perspective, and thus
focused on direct health care costs only.
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Table 4. Key Assumptions

Assumption Rationale Source

The rates of abuse with ADF or ngkDF = Lack of published evidence on the variabilit

opioids were kept constant throughout | in the rates of abuse over time.

the time horizon of the model.

Baseline characteristics of the ADF Patient characteristics in this claims analys Rice et al., 201
opioid prescription cohort (reported were similar to those seen in a national

below) were assumed to be the same | survey of opioid use.

as those in the nomMADF cohort.

We assumed the same health care Lack of published evideashowing a Commonwealth of
resource utilization costs for ADF and | statistically significant impact of an ADF Massachusetts
non-ADF opioid therapeutic users, and opioid on health care costs. Health Policy

for ADF and norADF opioid patients Commissioft

who abused opioids
The base case analysis did not include Lack of robust published evidence on effec

diversion from prescription use or of ADF use on drugwitching behavior

abuse. among abusers obtaining through diversior

The modeldid not include outcomes ADFs are considered bioequivalent to their Schaeffer, 2012
related to pain alleviation and relevant norADF formulation.

tolerability.

Base case assumed alaideterrent OxyContirhas majority of market share IMS data orfile;
effectiveness of ADBxyContinin a among ADFs, and largest reabrld evidence | Rossiteret al.,
commerciallyinsured population when | base available. 20147

calculating the difference in health and

economic outcomes between ADF and

non-ADF opioids.

Daily dosage for both ADF and nékDF Reflects dosage beyond which patient CDC repoff

opioids is assumed to be 90mg monitoring is recommended.

morphine equivalent dose (MB), split

over three doses daily.

The model does not account for Model aims toanalyzepotential benefit of

switches to other prescription opioids | ADFopioidsas replacement for no#\DF

or use of illicit opioids such as heroin. | opioids in patients with new opioid
prescriptions, focusing oylon effects on
abuse and not that of other opioid drugs. In
addition, illicit opioid use and associated
costs would fall outside a health care syste
perspective.

Rate of discontinuation of regular use = Lack of published evidence that rate of

of opioids was assumed to be the sam¢ discontinuation of regular opioid use

for ADF and on-ADF cohorts. differed.
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Annual rate of cessation of opioid Lack of published evidence on this rate, or

abuse was assumed to be 10% in both utilization and costs in year of cessation of

cohorts. In the year of cessation, the | abuse.

patient was assumed to incur 50% of

abuserelated health-care resource use

and costs prior to dropping out of

model after cessation of abuse.

Only inputs derived from @ommerciat = Lack of complete published evidence for = Rossiter et al.,

insured popuation were used Medicare and Medicaid populations. 20147
Commonwealth of
Massachusetts
Health Policy
Commissioft

In the scenario analyses, diverted abus Published evidence suggests that SAMSHA, 2016

in the nonADF cohort was assumed to| prescription opioid abuse contributes to Severtson et al.,

be 1.25, 1 and 0.75 cases for every approximately an equal number of cases ol 2016°

prescription abuse. The relative risk of | diverted abuse. We found only one study

diversionof ADF opioids was varied as| reporting relative risk of diverted abuse in

well. ADF opioids, specifical@xyContin

Patients who abused ADF or nekDF Lack of published evidence on varying
opioids were awarded the same societal costs between patients who abuse
societal costs ADFor non-ADF opioids.

Target Population

The population for the basease hypothetical cohort in the cebenefit model included adults

aged 18 years and older with chronic roancer pain and new prescriptions for letegm ER

opioid use. Baseline chateristics of the hypothetical cohort were assumed to be similar to those
reported in an observational study using administrative claims data from 2006 t&Z@1¢hich

two groups of patients, one with evidence of regular opioid use and the other with evidence of
abuse, were matched on age, gender, presence of otheramoid substanceabuse diagnoses,

and other comorbidities. Data on age and gender from thidyasmadetermined background
mortality for this model (Table5).

We modeled two distinct cohorts, each including 100,000 patients with: 1) new ADF ER opioid
prescriptionsand 2) new norADF ER opioid prescriptions. As mentioned previously, we did not
model the effects of diversion or switching to hera@inother opioids due to the lack of good quality
data on these impacts. While we assume that these would occur more frequently with prevalent
use and abuse of ER opioids than with the new users mode&ey] the results of this model can
provide insight into whether the net economic benefit of ADFs compared teAidRs might

balance out the cost of switching to abuse of heroin or other opioids.
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Table B. Model Cohort Characteristics

[ Opoidabuse

36.5 years (14.6) 37 years (16.3) Rice et al., 2024
(SD)

LR 56 54.7%

The comparison represents a matched sample

TreatmentStrategies

We compared FDApproved branded ADF opioids to branded and genericADR opioids. Costs

for a typical ADF and neADF opioid were calculated as a weighted average of their market share,
based on the number of incident users of these opididslassachusett’.A list of opioids and

their market share within the ADF and n&DF grops is available in Appéix G, able G1.

Opioids with ADF properties but without an FB@gproved ADF label fell into the n&DF opioid

category in our analysis. While there are several ADF opioid formulations, we used efficacy data on
OxyContinin the costbenefit hypotheticacohort model because it is the only ADF for which data

on effectiveness in deterring abuse were available.

For each ER opioid, we assumed a strength of 90mg morphine equivalent dose (MED) as a daily
dose, split into three doses of 30mg MED, except incthee of Nucyntg for which the split was

four doses a day to reach the 90mg MED threshold. Details on the drugs included are available in
Appendix G, Table G2

Model Inputs

Model inputs were estimated from several sources, including observational stadi@ published
reports. The inputs that informed our model are described below, separated into clinical and cost
inputs.

Clinical inputs

Rate of abuse

Therate of abuse for ADF and n#&DF opioids was obtained from results reported by Rossiter et al.
for a commercially insured populatich. We used data on the rate of abuse prior to OxyContin
reformulation to simulate abuse in the neADF cohort, and data following reformulation to

estimate abuse in the ADF cohoibuse was defined based on the {€@diagnosis codes for opioid
abuse, dependence and poisoning, as seen in Appentdiad{e G3 All inputs an be found in Table

16.
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Opioid discontinuation

Opioid discontinuation in therapeutic users ranged from 17.2% in year one to 40.4% in year five
after initiating ER opioid use, based on a claims analysis by Martin et al. using data from a national
commercal health care network from January 2000 to December Z8@atients with opioid
prescriptions were followed overly nearly five years, with discontinuation ddfas patients

without an opioid prescription refill over six months. Discontinuation was assumed to be the same
for therapeutic users in both the ADF and r&DF cohorts (Table)l The other reason for
discontinuation of regular opioid use was-edlusemortality.

Mortality

The model accounts for mortality from opioid overdose (Taltleak well as atause mortality

(AppendixG, BRble G4).The opioid overdose mortality was assumed to attributed to aknedated

overdose and not accidental overdosetlierapeutic users.The risk of mortality from opioid

overdose was assumed to be the same for patients with abuse in both the ADF a#dDRon

cohorts. The background#lllF dza S Y2 NIl f AG& YIFIGOKSa (KS O02K2NIQ:
was obtained fry G KS {20AFf { SOdzNR (& | R¥YThebackdgrdudd@lih 2y Qa |
Ol dzaS Y2NIlFfAGe YIGOKSa (tkSandnakopthldeditom theadSeciat y R a4 S
{ SOdzNAG& ! RYAYAAUNIiA2yQa | Oldzr NAIFE fAFS GlofSa

Table 5. Clinical Inputs

Incidence of norADF ER opioid  [RelCEYLZ Rossiter et al., 20£4
Incidence of ADF ER opioid abusdaeeikalZ) Rossiter et al., 20£4

Annual percentage of Year 1¢ 17.8% Martin et al., 201%°
discontinuation of prescription Year 2 28.4%

opioid use Year 3-34.6%

Year 4¢ 38.2%

Year 5 40.4%

Death from opioid overdose 5.9/100,000 Compton et al., 2018

Costs

All costs were calculated annually and included both drug anddnog costs. All costs were
inflated to 2016 dollars using the medical care component of the US Consumer Pric&Index.

Drug costs

We could not calculate net prices for all drugs using our standard source (SSR Health, LLC), as this
source relies on publicigisclosed net sales figures for branded drugs from pukirelged
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companies and several of the opioids in this review were either generic or brands of prvately
owned drug manufacturers. We therefore used data from the Federal Supply Schedule (FSS) to
calailate discounted prices of all opioids.The FSS supports the acquisition of pharmaceutical
drugs, medical equipment, and supplies aalvice contracts for the VA and other federal
organizations. We weighted ADF and #&DF prices by market share, based on IMS data on
incident use of prescription ER opioids from February 2016 to January 2017 in Massachusetts.
When there was more thanre price for the same drug, as in the availability of multiple generics of
the same norADF formulation, an average price per dose was calculated.

Health care costs

Health care costs were assigned to the ADF andAidR cohorts, with patients abusing opisi

having higher health care resource utilization and costs than therapeutic uSbese costs

included costs of emergency room visits, inpatient and outpatient visits, and associated professional
fees. Costsvere obtained from a claims study conductegitbe Commonwealth of Massachusetts
Health Policy Commission specifically for this refbithis claims analysis used the 2014
Massachusetts AlPayers Claim Database (APCD) that consists of commercial medical claims,
pharmacy claims and personal spending for the three largest payers (Blue Cross Blue Shield,
Harvard PilgrinHealth Careand TuftsHealth Plahin the state.The populéion included was

patients in the data set who had an opioid prescription of 90 days or mOfehe 3,199 patients
included in the study sample, 176 and 374 patients had diagnosis of abuse with ADF akidfon
opioids, respectively, while 861 and 1,78&ipnts were therapeutic users of ADF and rRDF

opioids, respectivelyWe took a weighted average cost of health care resources ussighted by
patient samplesize as mentioned above, to arrive at the mean annual resource utilization and non
opioid prescription costs for therapeutic users and patients who abuse opioids (T@blélbre

details on the methodology for this analysis can be found in Appendix G.

©lnstitute for Clinical and Economic Review, 2017 Pages6
Final idence Repont Abusedeterrent Formulations of Opioids: Effectiveness and Value
Return to Table of Contents




Table 7. Cost hputs

Input Value Source

ADF Opioidg 90mg MED

Cost per daily dose* $11.60

Annual cost $4,234

Non-ADF Opioidg 90mg MED

Cost per daily dose* $5.82

Annual cost $2,124

Mean Annual Health Care Costs

Health care resourcetilization ek $31,005 Commonwealth of

Costs Massachusetts Health

Non-opioid prescriptions $8,404 $7,140 Policy Commissidh
*Market-shae based weighted average cost of drugs within each category smaglisted in Appendix tablelG

FSS, 207
Calculation

FSS, 207
Calculation

Sensitivity Analyses

Threshold Analysis

Given the limited data on the effectiveness of newer ADF opioids, we conducted threshold analyses,
varying the ADEffectiveness (by varying rate of abuse) to determine reductions in the annual rate

of abuse that would attain cost neutrality for ADFs relative to-A@+ opioid useWe undertook a

similar costneutrality analysis by varying the costs of ADF opioiligive to norADF opioids.

OneWay Sensitivity Analysis

Oneway sensitivity analyses for key inputs used 95% confidence intervals or ranges based on
plausible values from the published literature when availablleere not available, input
parameters werevaried by +/ 25%. We conducted oneavay sensitivity analyses, varying model
parameters on the incidence of abuse, the efficacy of ADF opioids, the cessation of abudigand
costs.

Scenario Analysis

Diversion

While opioid diversion and switching playcritical role in ascertaining the health and economic
impact of the opioid abuse epidemic, we did not include these effects in ourdzseanalysis due
to a lack of robust evidenceddowever, we conducted a scenario analysis to test for-nestrality
between the ADF and neADF opioid cohorts by introducing different assumed rates of diversion
into the model, based on data published by the Substance Abuse and Mental Health Services
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Administration (SAMHSA) that indicated that there are approximat@y ¢ases of diverted opioid
abuse for every case of prescription opioid abfsélsing this as a reference poiiar the nonADF
opioid cohort, we estimated the reduction in relative risk of diversion in the ADF opioid cohort that
would achieve cosheutrality between the two cohorts.

Modified Societal Perspective

The impact of opioid abuse expands beyond costb®ftealth care systemrlo account for this,

we included a modified societal perspective in a scenario analysis, including the costs of criminal
justice and incarceration, as well as costs of productivity loss due to opioid abusgorted by
Birnbaum atal.®* Birnbaum et al. derived health care and societal costs using data from a claims
analysis that included privately insured patients, where they calculdteger patient opioid
abuserelated health care and productivity loss costs cost as well as the associated caregiver costs.
Criminal justice and incarceration costs were calculated using data from the Criminal Justice
Expenditures and Employment Extracbogram. Total societal costs were then calculated by
attributing these costs per abuse patient to the number of abuse patients in the 2007 National
Survey on Drug Use and Health (NSDWWB.assumed the same societal costs for patients who
abused ADF oram-ADF opioids.

Base Case Results

Health outcomes of our base case analysis over ay&ae time horizon are presented in Tall8.
The results indicate that thADF opioid cohorhad approximately 2,300 fewer new cases of abuse
and approximately 6,600fver abuseyears compared to the neADF opioid cohortwith a small
reduction in opioid overdoseelated deaths of fewer than one.

Tablel8. AbuseRelated Outcomes for ADF and N&DF Opioid Cohorts of 100,000 Chronic Pain
Patients with ER Opioid Presptions

Outcome (at 5 years) ADF cohort Non-ADF cohort Increment (ADF cohort;
Non-ADF cohort)

8,229 10,532 2,303
Personyears of abuse 23,322 29,943 -6,621
Overdose deaths 1.38 1.77 -0.39

Tablel9 shows results for the total healtfare costs of the two cohorts, the total prescription
opioid costs, and the incremental differences between the two cohorts.

Even with the cosbffsets within the health care system from having fewer patients abusing
opioids, use of ADF opioids resuliedan additional $533 million net spending over five years from
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the health care system perspective (Tab®. The lower abuseelated costs of ADF opioids
compared to noPADF opioids were outweighed by the higher prescription costs of ADF opioids.

Tablel9. Total Estimated HealtiCare Costs dPatients Pescribed ADF and NofADF Opioid®ver
Five Years

ADF opioids Non-ADF opioids | Difference (ADFE non-ADF)

Therapeutic use* $7,845,606,246 $7,692,466,543 $153,139,703
Abuse* $939,121,323 $1,205,748,255 -$266,626,932
Prescription opioid costs (entire [iBe{okcHe[olsfck k] $657,301,870 $646,606,443
cohort)

Total $10,088,635,882 $9,555,516,668 $533,119,214

*Excludes prescription opioid costs. Includes health care resource utilization ardpiaid prescripion costs

Using ADF opioids resulted in additional costs of $231,500 for preventing one new case of abuse
and approximately $80,500 for preventing one abysar. Given the small benefit observed in
overdose deaths, the cost to prevent an overdose deedls esimated to be approximately $1.36
billion (Table20).

Table20. Cost Per Incremental Outcome of ADF Opioid Versus-ND# Opioid

Incremental outcome Cost

To prevent one new abuse case $231,514
To prevent one new abuse year $80,517
To prevent oneoverdose death $1,362,339,569

Sensitivity Analysis Results

Threshold analysis

We increased the effectiveness of ADF opioids in reducing abuse (i.e., decreased the rate of abuse
in the ADF opioid cohort) to identify the point at which casutrality withrespect to total health

system costs between the two cohorts would be achievRdsults from this analysis indicated that
increasing the effectiveness of ADF opioids to the point where they fully eliminate abuse (where the
rate of abuse is 0) still regal in additional costs of approximately $113 million over five years.
(Figures).
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Figure8. Incremental Health System Cost of ADFs at Increasing Levels of Effectiveness (Decreasing
Incidence of Abuse)
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In this scenario, when ADFiopls were assumed to have 100% effectiveness in preventing abuse,
the cost per (a) new abuse case prevented was approximately $10,700, (bhaargerevented

was approximately $3,800, and (c) opioid overdose death prevented was approximately $63.7
million (Table 2).

Table A. Cost per Incremental Outcome of ADF Opioid Versus @+ Opioid when ADF
Effectiveness in Preventing Abuse Is Assumed to be 100%

Incremental outcome Cost

Preventing one new abuse case $10,712
Preventing one new abuse year $3,768
Preventing one overdose death $63,749,147

Costneutrality was achieved when the ADF opiaidighted market share price was discounted by
41%, from $11.60 to $6.86 per day (at 90 mg MED per day), keeping the base case incidence of
abuse in each cohorbnstant. This discount required to achieve castutrality represents the
discount from a markeshare weighted average price of AD&sd doesot represent the discount
required by any individual ADFs in the market.
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OneWay Sensitivity Analyses

Detaile findings of the onavay sensitivity analyses can be found in Figuaed Table 2. Results
were most sensitive to uncertainty to costs of ADF opioids followed by uncertainty in rate of
cessation of abuse. Varying the parameters within plausible ragigeschieve cosheutrality
between the two cohorts.

Figure9. Tornado Diagram for Overall Health Care Cbsfference Between ADF anddd-ADF
Opioids

or opioid costs-+/- 25 | | I

Rate of abuse cessation (0% to 20%) --
Efficacy of ADF opioids (95% Cl) --
Incidence of abuse+/- 25% ..

$200,000,000 $300,000,000 $400,000,000 $500,000,000 $600,000,000 $700,000,000 $800,000,000 $900,000,000

M High inputvalue B Lowinput value

Base case cost difference is $533,19,214.

Table 2. Tornado Diagram Inputs and Results

Parameters Low High Low Result High Result
Input Input

ADF opioid costs (+/25%) $8.70 $14.50 $207,142,136 $859,096,292

Rate of abuse cessation (0% to JMeLZ 20% $479,886,976 $576,406,603
20%)
Efficacy of ADF opioids (95% CINeNey41 0.0313  $488,072,826 $577,714,346

Rat of abuse (+/ 25%)* 0.0274 0.0456  $558,338,210 $508,699,399

*While the rate of abuse was varied, the percentage difference in this rate of abuse between ADF ahidfon
opioids was kept constant, at 22.7%.
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Scenario Analyses
Diversion

We included drersion as a scenario analysie tested the level of reduction in relative risk of
diversionof ADF opioids that would be needed to attain casutrality relative to norADF opioid
use. Data on rates of opioid diversion and abuse indicates that taeeeapproximately 1.25 cases
of diverted abuse for every case of prescription opioid abse.

We conductedhis analysis at three different estimates of diversafopioids: 1.25, 1.0, and 0.75
cases of diverted abuse for every one case of prescriptiorAIdR opioid abuseThe cases of

diverted abuse were added to the cases of prescription abuse in eachtcagkgsuming 1.25 cases

of diverted opioid abuse for every case of prescription opioid abuse, the risk of divefst

opioids would need to be53o lower compared to that with neADF opioids to achieve cest
neutrality between the ADF and nekDF opial cohorts. Similarly, assuming 1.0 and 0.75 diversion
cases per abuse case would require reductions of 44% and 59% in the risk of divEAdddn

opioids, respectively, to achieve castutrality (Figurel0). The incremental total health care

system costassociated with ADF opioids at different levels of diversion is available in Appendix G
TableGb.

The results of this analysis must be viewed with two important considerations in mind. First, we
have examined only the impact of reductions in the riskigérsion of the opioid used in the cohort
initially. It is recognized that ADF formulations may deter diversion of that formulation but also
increase abuse of other opioids and heroin. Second, the costs of diversion are not in fact incurred
by the cohats in our analysis (chronic pain patients); while some of these costs may represent real
costs to the health system, this is entirely dependent on the extent to which diversion occurs with
first-degree relatives of chronic pain patients or others covedrgdhe same health system.
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Figurel0. Incremental Costs of Diversion and Percentage DecreageDF Opioid Diversion
Required to Achieve Cosgtieutrality
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Modified Societal Perspective

We incluced the costs of lost productivity and criminal justice and incarceration for those who
abused ADF and ne\DF opioids. The societal costs of each case of abuse were estimated to be
approximately $3,400 annually for criminal justice and incarceration, ppcoaimately $16,600
annually for lost productivity?°4°” Including these societal costs, the difference in total net
spending between the ADF and nré&DF cohorts over five years was reduced, but still represented
an increase of $393 million in the ADF cohort. A breakdown of ¢ottk within each cohort,
including societal costs, is shown in Tale 2

Table B. Total Estimated Societal Costs of Patiel#o Abuse Prescription ADF and N&DF
Opioids over Five Years

| | ADF opioids Non-ADF opioids | Difference (ADE non-ADF)
$492,445,032 $632,255,624 -$139,810,592

Total costs (Health system + $10,581,080,914 $10,187,772,292  $393,308,622
Societal costs)*
FLYOf dzR S a

GKSNI LS dzi A O dzaSNBrQ O2aia
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6.3 Prior Published Evidence, Model Validation

To the best of our knowledge, muiis the first model analyzing and reporting the health and

economic outcomes of ADF and rRADF opioids in both regular users and opioid abusers. This
approach can provide a more realistic estimate of the overall burden of ADFs arADfesto

relevantLl2 £ A O& aidl 1 SK2f RSNA @ h dzNJ Y 2 R Stesng théinyode NJ/ I §
through variations in inputs across a wide range of estimates. In addition, we reviewed other
published, ADifelated economic models to assess external validity.

Rossiter et al. studied the incidence of abuse and costs associated with the introduction of
reformulatedOxyContiramong ER opioid usets.Their findings orthe rate of abuse preand post
reformulation have been used in our model, and have been described in the methods section. For a
commerciallyinsured population, the authors calculated an excess medical cost associated with a
case of diagnosed abuse 8,856 versus a control (that included patients without an opioid
prescription), and an excess cost of $7,565 for an undiagnosed abuse case compared to a control.
They applied rate of abuse (as seen in NSDUH data) and calculated costs to the US papulation
2011, assuming a 1:5 ratio of diagnosed to undiagnosed abuse, and reported annual savings of $430
million associated with the use of ADKyContirrather thanoriginaloxycodone In contrast, our

study indicates a cost burden associated with all AD&idgin the market. There are key
methodological differences between the two models that lead to these different results. First,
Rossiter et al. did not include opioid prescription drug costs incurred for patients, either those with
regular use or thoswith abuse, so savings calculations were based on other healthcare services
alone. Our model has indicated that this is a key driver of costs in the model, and outweighs the
savings in other healthcare services to a substantial extent. Rossiteredtdy. ¢xcluding

prescription drug costs by citing a lack of statistically significant difference in prescription costs
between patients with abuse and regular use; however, they did not consider the cost difference
between norADF opioids an@xyContin Second, the Rossiter et al. study includesabuse

cohort alone and not a cohort of new users of opioids (regular use and incident abuse) as in the
ICER modelThird, the Rossiter study attempted to account for diversion and switching to other
opioids aml heroin for abuse by assuming the reduction in incidence of abuseQxiiContirwvas

only 75% of the reduction observed in their claims analysis. Fourth, thesawisigs reported by
Rossiter et al. include commercial, Medicare and Medicaid populatamige the ICER model

accounts for only the commercialigsured population. Finally, Rossiter et al. report findings at a
single year while the ICER study projects results over g@aeperiod.

White et al. developed a budget impact model that regaitannual savings ranging from $0.6
billion to $1.6 billion from use of a theoretical ADF opioid in the US population, with the amount
saved dependent on the uptake rate of ADF opididsThe theoretical ADF opioid was assumed to
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have therapeutic properties and the clinical efficacy of ADF ER oxycodone HCI. The number of cases
of opioid abuse was derived from a claims database as well as the 2005 NSDUH survey. The authors
reported total annual health care costs of $11 billion associated mriglscriptionopioid abuse.

While both the ICER model and the White et al. model repealth care resources and costs

avoided with ADF opioid use, the two models examine different populations. The ICER model
projects abuse incidence in a new patient cohort, while White et al. model calculate abuse numbers
by applying abuse prevalence dexd from their database analysis to the US population. Perhaps

most importantly, the White et al. model assumes the cost of ADF opioids to be the same as

branded ER oxycodone while the ICER model uses a mzakket price for ADF and ngxDF

opioids, wih a substantial difference observed in daily costs.

Winegarden, in an issue brief, calculated the net benefit of opioids using estimates from studies by
Rossiter et al. and Kirson et #3174 The cost savings per patient treated with ADF opioids was
calculated by multiplying the reduction in rate of diagnosed abuse as reportBbssiteret al.

with the additional costs per abuse case from a health system perspetikeported by Rossiter

et al. and from a societal (nemealth care expenses) perspective as reported by Kirson et al. The
two costsavings results were then summed to arrive at a net-sasing (benefit) per patient, at
$4,645. The final net benefit pepioid patient on ADFs ranged from $1,834 to $4,033, depending
on the additional costs of ADF opioids (least to most expensive opioids). From the resources
Winegarden used to calculate the cost benefit of ADF opioids, it can be inferred that the author
considered a US population cohort, unlike the ICER model, which employed a hypothetical cohort of
new patients. Finally, we also reviewed a model developed by@amadiarHealth Policy institute

on the societal costs savings associated with the intradaadf ADF opioids in Canatfa. We have

not summarized the methods or results of this study since findings from this study cannot be
translatedor compared to those done from a US perspectitboughthis study extrapolates

clinical anccost estimates from US studies to a Canadian population.

In summary, one of the major differences between the ICER model and other models are the
populations that enter the models, with ours being a hypothetical cohort of new opioid useles whi
other models used a US prevalent cohort. In addition, these models examine health care resource
use and economic burden associated with opioid abuse cases but do not associate health care
resource use and economic burden with regular use ADF and\BBropioids when calculating a
potential benefit with ADF opioids. These differences lead to markedly different conclusions, with
ADF opioids found to be cesaving in these earlier models while leading to an additional cost
burden in the ICER model.
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6.4 State-Specific Policy Analysis for Massachusetts

We also developed a statgpecific analysis as an extension of the dmstefit cohort model,

examining the health outcomes and economic impact of converting an existing prevalent

population of norcancer chonic pain patients on ER opioids from current ADF andAiOR

prescribing patterns to using entirely ADF opioids in Massachusetts over one year. We used data on
the patterns of prescription opioid use in Massachusetts. Importantly, this model takes a

prevalence approach, using data on both existing and new opioid users to informsgtateic

findings.

Methods

The statespecific policy model uses the same general model structure as théensfit cohort
model (Figur&’). Methodological differencesdm the cohort model are described below.

Model changes

We replaced the hypothetical cohort population of 100,000 with the actual number of prevalent
cases of prescription ER opioid use in each state. The model calculates health outcomes and costs
over ore year using 20claims data for a population of prescription ER opioid users who have

been prescribed opioids for nezancer pain. This model also employs a stecific rate for

deaths from opioid overdos@\ppendix G, Table8g*®

Model assumptions

1. We includedonly noncancer pain related ER opioid users by applying the ratio of-state
specific cancer to nenancer incident opioid use to the prevalent ER opioid use
population95176

2. The proportion of prevalent opioid use that was ER was estimated by assuming the
percentage of prescription opioid patients was equivalent to the percentage of ER
prescription opioid fills, as reported in a 2012 IMS refort.

3. We assumed the market share for prevalent opioid use to be the same as that seen in the
incident population, as we didot have data on this market share for the prevalent
population.

4. Since we obtained opioid costs in Massachusetts directly from claims data, we did not have
to calculate the average opioid costs using a 90mg MED per day rule in this case.

The number of ptients estimated to be on ADF and RADF opioids is shown Appendix G, Table
G7, along with data on drug market share and rate of death from overdose for Massachusetts
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(Appendix G, dbles Gland G6§. Mean daily cost for ADF and RADF opioids in Maashusetts

were $15.90 and $3.44 respectively. The mean daily cost of opioids was obtained from a claims

analysis undertaken by the Commonwealth of Massachusetts Health Policy Commission (HPC),
specifically forthisrepot ¢ KS al YLX S 2F LI GASydGa Ay 1t/ Qa Of I ;
claims data for those with commercial insurance through Blue Cross Blue Shield MA, Harvard

Pilgrim, and Tufts HealtRlan. Thanean daily cost of opioids was obtained from a claims analysis
undertaken by the Commonwealth of Massachusetts Health Policy Commission (HPC), specifically
forthisreport®® ¢ KS &l YLX S 2F LI GASydGa Ay 1t/ Qa OflFAYa R
for those with commercial insurance through Blue Cross Blue Shield MA, Harvard Régitm

Care and Tufts Health Plan.

Results

We estimated a total of approximately 173,000 prevalent users of prescription ER opioids in
Massachusetts, using 2015 data, of which approximately 60,000 were prescribed ADF opioids and
approximately 113,000 prescribed n@DF opioids. If all prescription opioid users in the state

were prescribed ADF opioids, there would be approximately 850 fewer cases of abuse, at an
estimated cost of approximately $599,000 to prevent one abuse case. in one year while prescription
opioid msts would increase an additional $513 million. While alnetsted costs would decline

(from $225 million to $204 million), prescription opioid costs would more than double, leading to an
increase in costs statewide of $475 million annually. (Tade 2

Table 2. Outcomes When Converting All Neancer Chronic Pain Patients willnescription ER
Non-ADF Opioids to ADF Opioids in Massachusetts in One Year

Mixed ADF/norADF All ADF opioid use Difference
opioid use

5,229 4,387 -842

$489,925,522 $1,002,689,521 $512,763,999
$224,828,862 $203,548,318 -$21,280,544
$5,331,764,758 $5,806,899,717 $475,134,959

Cost to prevent one new $599,131
case of abuse using ADF
opioids

*Combination of prescription (opioid and nampioid) and resource utilization costs
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6.5 Summary and Comment

We analyzed the codienefit of ADF opioids compared to n&DF opioids in a hypothetical cohort
model of noncancer chronic pain patients, as Wwa$ a statespecific policy model for

Massachusetts. In the hypothetical cohort chenefit model, use of ADF opioids was estimated to
prevent 2,300 new cases of abuse per 100,000 patients treated over five years, but to cost the
health care system an ddional $533 million over that time span. We estimated that using ADF
opioids costs the health care system an additional $231,500 to prevent one new case of abuse and
approximately $80,500 in additional health system costs to prevent one year of abledth ke

cost neutrality could not be achieved even when the effectiveness of ADF opioids in preventing
abuse was increased to 100%, with ADF opioids still incurring an additional cost of $113 million over
five years. However, cost neutrality could be i@eled if ADF opioids were discounted by 41% from
the current marketbasket price.

We also conducted this analysis using a modified societal perspective which included estimates of
productivity loss and criminal justice and incarceration costs. In thiysisalse of ADF opioids was
estimated to cost approximately $393 million more than #DF opioids over five years.

Our state policy model, focused on Massachusetts, estimated that converting all existiAgokon
opioid prescriptions to ADF prescriptiooger one year would prevent approximately 850 new
cases of abuse, at a cost of $599,000 for every new case of abuse previdmdadcremental
overall health system costs of converting all WDF to ADF prescriptions over a year total to
approximately $45 million.

Limitations

Our model has several limitations. 1) Our model assumed a static rate of opioid abuse that does not
change over time. We found no published evidence on rates of abuse over time and so our model
may under or overestimate the actuaburden of abuse over five years. Owing to a lack of any
published evidence on the directional change in rate of abuse over time, we did not modify this in a
sensitivity analysis to test for its impact on the model outcomes. We have assumed this satic rat
of abuse to be the incident rate of abuse in our model. 2) We assumed death from overdose to
occur only in the abuse population and not in the therapeutic use population, which therefore
excludes any risk of accidental overdose. In addition, our mmdglaccounts for overdose death

as an event, and does not include the rate of overdose generally due to a paucity of available data.
One can assume, however, that a significant proportion of utilization of emergency department and
inpatient hospital serices is attributed to opioid overdose. &)sts and health care resources

utilized by therapeutic users and those who abuse opioids do not change over time in our model.
We found one study that reported variations in health care cost for patients witbibpbuse in
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the six months prior to and 18 months after abuse diagnosis, but did not find similar estimates for
costs over a longer timérame 28 Varying these costs over time would impé#uwg overall cost to

the health care system, depending on the direction andymtude of this cost variation over

time.4) Our source for annual rates of ER opioid discontinuation was based on data for both IR and
ER opioids. There were more IR opioid users compared to ER opioid users in that study. This,
coupled with the longer duttéon of ER prescriptions, would indicate lower discontinuation rates for
therapeutic use in our model. Blthough thereare ADF opioids with more advanced technologies
and perhaps greater potential in reducing abuse are now on the market, we used effexss/data
from anOxyContirstudy, owing to lack of abuselated effectiveness data for other ADF opioids. In
addition, our primary model does not include diversion to a population outside the existing cohort.
6) Our analysis potentially underestimatémtcosts of resource utilization for patients who abuse,
as it only includes cost data within the study period, and because not all ablaged treatment is
covered by health insurance and would be captured in claims data.

Perhaps most importantly, ourimary model analyses do not include diversion to a population
outside the existing cohort. One might argue that such diversion represents a true cost to the
health system, but so are the costs of switching to other opioids or heroin among individuals
frustrated by ADF properties, which are also not included in this model due to a lack of robust data.
We have conducted a scenario analysis examining different assumed levels and relative risks of
diversion of ADF and nefADF opioids, but these again focudyoon the reduced costs associated
with preventing diversion of the medication used to treat chronic pain in the cohort, and do not
account for any increased use of legal or illicit opioids. Finally, in ourspatgfic analysis, we

applied the efficag of ADF and neADF opioids seen in a commercially insured population to the
entire statespecific population using ER prescription opioids, owing to a lack of data split by
commercial and notommercial opioid prescription usei/e expect the balance bseen the

positive and negative effects of ADF opioids beyond the prescribed population will be a prominent
element in the Policy Roundtable discussion to be held as part of the public meeting at which this
report will be deliberated.

Conclusion

Our economc modeling analyses indicate that ADF opioids have the potential to substantially

reduce the incidence of abuse opioid-prescribed chronic pain patientelative to norADF

opioids, but at significantly higher costs to the health care systewen whemmportant societal

costs are included, ADF opioids were still estimated to increase overall costs. While el roefit
analysis reflects the current opioid landscape, this landscape is bound to change with the passage of
new federal and state legislatio new ADF opioids entering the market, and the changing dynamics

of opioid prescribingThe advent of new ADF opioids with potentially superior ableterrent
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properties, as well as the lack of robust evidence on opioid diversion and switching to ptbeiso
or heroin, call for further research that will generate r@adrld evidence to understand the true
health and economignpactof ADF opioids othe opioid abuse epidemic.
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7. Summary of the Votes and Considerations for
Policy

7.1 About the New Egland CEPAC Process

During New England CEPAC public meetings, the New England CEPAC Panel deliberates and votes
on key questions related to the systemat&view of the clinical evidence. In this meeting, the

CEPAC also voted on two policy questions titebevaluate the applicationf the clinical evidence

and costbenefit analysis foADF opioids versus ngkDF opioids

The New England CEP#E@mbersare not pre-selected based on the topic being addressed are
intentionally selected to represent amge of expertise and diverse perspectives. Acknowledging

that any judgment of evidence is strengthened by el clinical and patient perspectives, subject
matter experts are recruited for each meeting topic and provide input to New England CEPAC Panel
members before the meeting to help clarify their understanding of the different interventions being
analyzed in the evidence revie®ubject matterclinical experts serve as a resource to the New
England CEPAC Panel during their deliberation, anddal@perecommendations on ways the
evidence can applo policy and practice.

At each meeting, after the New England CEPAC Panel vé&ais;ysRoundtable discussion is held
with the New England CEPAC Panel, clinical experts, and representatives fros) payer
manufacturerspatient groups and in some cases, public polagkers The goal of this discussion is
to bring stakeholdersogetherto apply the evidence to guide patient education, clinical practice,
and coverage and public policies. Participantdolicy Roundtables are selected for their expertise
on the specific meeting top&ndare different for each meeting

At the July 20, 201 theeting, the New England CEPAC Panel discussed issues regarding the
application of the available evidence to help jeats, clinicians, and payers address important
guestions related to the use &DF opioids in reducing the risk of abuse in patients and the net
health benefit across the broader population of people who may obtain opioids through both
prescriptions and idersion Following the evidence presentation and public comments (public
comments from the meeting can be acces$ede, starting at 1:25:0)) the New England CEPAC
Panel voted on key questionsrcerningwhether ADFs reduce the risk of abuse in comparison to
non-ADF opioidsThe first three questions focused on the risk of abuse for the individual patient
who is prescribed an opioid. The fourth question sought to elucidate the net health béoretfie
broader population of patients who obtain opioids through both legitimate prescriptions for
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https://www.youtube.com/watch?v=l-U93KWMUP0

therapeutic use and abuse/diversion. In the final two questions, the CEPAC was asked to consider
three policy applications for managing the introductionA®F opioids.

These questions are developed by the ICER research team for each assessthgniblic

comment,to ensure that the questions are framed to address the issues that are most important in
applying the evidence to support clinical practice, neatipolicy decisions, and patient decision
making. The voting results are presented below, along with comments reflecting considerations
mentioned by New England CEPAC Panel members during the voting process.

7.2Clinical Effectiveness Votingesults

1. For a m@tient being considered for a prescription of an immediate release opioid, is the
evidence adequate to demonstrate a reduced risk of abuse for patients using RoxyBond
versus norRADF immediate release opioids?

| Yes: 2 | No: 10 \

Comments In their deliberdgion, the New England CEPAC discussed the nature oharket
studies, including how trial participants obtain the opioid for abuse, route of administration
measured, and characteristics of the study participants. In the case of Roxyherahly FDA
approved immediaterelease ADFstudy participants included recreational drug users who were
given precrushed versions of both the ADF and the #dDF opioid, in order to snort, and rated
WEATlFIOAf AGEQ |y R100KishalaBalogRIddled BedmBrhbary d®@the2QEPAC ™
who voted that the evidence was not adequate to demonstrate reduced risk of abuse
acknowledged that while data from piearket trials captured outcomes related to nasal abuse,
there was not data on the effects on oral abuse, whgcthe most common form of abuse for
immediate release oxycodone addition, there were no reaborld studies examining the
impact of this ADF on rates of abuse and/or diversidembers of the panel who voted that

the evidence was adequate suggested ttaspite the lack of real world evidence, the pre
market likability studies were sufficient to demonstrate an improvement over existingAiamh
opioids.
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2. For a patient being considered for a prescription of an extended release opioid, is the
evidence adguate to demonstrate a reduced risk of abuse for patients using OxyContin
versus norADF extended release opioids?

\ Yes: 9 \ No:3 \

Comments The New England CEPAC recognized the more substantial body of evidence that
evaluated real world abuse of OxyCorpire- and post reformulation. Much of the discussion
OSYGSNBR 2y (KS | dZatSANRS aZF REAWV BYNMNILIG SO BX ¥ D f
including if the study authors were able to control for any confounding factors that may have
influencedthe results. While the panel was concerned with the lack of a randomized trial, the

majority of the panel recognized that the observational studies gave consistent directional

evidence to indicate a reduced risk of abuse for OxyContin in comparison tADBrextended

release opioids.

3. For a patient being considered for a prescription of an extended release opioid, is the
evidence adequate to demonstrate a reduced risk of abuse for patients using all other
ADFs, excluding OxyContin, versus rADF extendedelease opioids?

‘ Yesl ‘ No: 11 ‘

Comments The panel deliberated on whether the reabrld evidence from the OxyContin

studies could apply to the other ADF extended release opioids. Clinical experts suggested that
non- OxyContin extended release ADFs hatbast as much laboratory abuse deterrence as
OxyContin, but acknowledge that there is no way to compare data in the real world, since each
ADF contains distinct abuse deterrent properties. In the end, the panel votddthiat the

evidence was not ademte to demonstrate a reduced risk of abuse for patients using all other
ADF extended release opioids, excluding OxyContin, in comparisontDierextended

release opioids.

4. For a patient being considered for a prescription of an extended release opisithe
evidence adequate to demonstrate a net health benefit on a population level with the use
of OxyContin versus neADF extended release opioids?

| Yes2 | No: 10 \

Comments For this question, the panel had to consider whether the evidence
demonstrateda net health benefit on a population level for OxyContin versusAbD&
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extended release opioids, instead of on an individual patient level. In their deliberation, the
panel discussed the evidence on diversion and potential switching to other opioids. One
panel member highlighted the Cicero 2015 study that demonstrated that upon entrance of
the abusedeterrent OxyContin, those surveyed either kept on abusing OxyContin or
switched to another drug for abuse. She recalled that only 3% of those surveyed stopped
abuse altogether. Another panel member responded that those surveyed in the Cicero
study were entering treatment programs because they were already addidtedbelieved

the evidence was sufficient to demonstrate that OxyContin prevented people from gettin
addicted to opioids in the first place. A majority of the panel voted that the evidence was
not sufficient to demonstrate a net health benefit on a population level.

7.3 Policy Options Voting Results

5. Clinicians and policymakers are making efforts to rexuthe numbers of patients started
on opioids, limit the time course and refills for opioid prescriptions, and enhance
monitoring for potential diversion and misuse of opioids. In addition, ABEbstitution
policies are being considered to shift opioid periptions toward abuseleterrent
formulations.

Considering the broad potential impact of substitution policies on patients, diversion, and
illicit opioid use, which of the following policies do you believe would produce the most
overall health benefit?

a. Develop a way for physicians to work wabademics and payers and potitgkers to
determine a way to target ADFs to high risk individuals and families.

b. Allow physicians to determine whether to shift current patients to ADF opioids; require
all new opiodl prescriptions to be written for an ADF opioid.

c. Require all current no#ADF prescriptions to be substituted with ADF and all new
prescriptions to be written for an ADF opioid.

| A:10 | B2 | C:0 |

Comments In this discussion, CEPAC members were askeottoomsider cost as part of their
vote. The question aimed to capture the net health benefit of policy interventions isolated from
the budget impact of ADF opioids. This discussion came at the end of the Policy Roundtable
with representatives from patienpayer, manufacturer, clinician, and government groups
weighing in with their perspectives. The CEPAC discussed in depth the impact of introducing
ADFs on increasing abuse of other opioids, both prescribed and illicit, including fentanyl and
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carfentanil, é&c. CEPAC members discussed how to best balance the introduction of ADFs with
shifts in rates of abuse, and some panel members expressed skepticism that any of these policy
options would create meaningful impact on the population net health benefit, imetudverall

opioid abuse. Several CEPAC members coalesced in their opinions that doctors need to
collaborate with payers to determine what-ask patient populations should be targeted with

these therapies. However, one CEPAC member reflected that pettmaplecision should be

made by public health administrators and not by physicians, so that society wrestles with
escalating costs of ADFs as a public health issue, rather than placing the burden on individual
physicians and payers. While asked to considerimpact of ADFs regardless of their budget
impact, many CEPAC members found it difficult to dissociate spending on ADFs from the natural
G2 LILI2 NI dzy A G & O2 &dainély, Budget alldnddats forisidbygtaddeyise disorder
treatment options. Tempanel members voted for option A and two panel members voted for
option B.

6. Clinicians and policymakers are making efforts to reduce the numbers of patients started
on opioids, limit the time course and refills for opioid prescriptions, and enhance
monitoring for potential diversion and misuse of opioids. In addition, ABlbstitution
policies are being considered to shift opioid prescriptions toward abwgsterrent
formulations.

Considering the broad potential impact of substitution policies on patiendéversion, and
illicit opioid use, which of the following policies do you believe would be the best for
policymakers to pursue?

a. Develop a way for physicians to work wabademics and payers and pofitgkers to
determine a way to target ADFs to high ris#tividuals and families.

b. Allow physicians to determine whether to shift current patients to ADF opioids; require
all new opioid prescriptions to be written for an ADF opioid.

c. Require all current no#ADF prescriptions to be substituted with ADF and al ne
prescriptions to be written for an ADF opioid.

[A 12 | BO = |

Comments This conversation was a continuation of the discussion above, but considered
current costs and budget impact of ADFs. CEPAC members voted based on earlier
discussions of the I®ostbenefit model that projected an increase in spending of $533
million per 100,000 patients shifted to ADFs, as well as cost projections from the policy
roundtable participants from the Veterans Administration and Prime Therapeutics. CEPAC
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members cosidered the health system tradeoffs of shifting all patients with an ER opioid to
an ADF ER opioid, including the possibility of reducing other critical areas of addiction
treatment. Panel members voted unanimously for option A.
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7.4 Roundtable Discussivand Key Policy Implications

Following its deliberation on the evidence, the New England CEPAC Panel engaged in a moderated
discus®n about the use of ADFs for preventing abuse, diversion, and overdosewlgath Policy
Roundtable that includedne patient representative two clinical expertstwo payer

representatives, one state policy representative and one representative from a coalition of
innovators and manufacturers. The Poli@uRdtable discussion with the New England CEPAC

Panel reflected mulgile perspectives and opinions, and therefore, none of the recommendations
below should be taken as a consensus view held by all participBmsi®undtable discussion was
facilitated by Dr. Steven Pearson, MDS#) President of ICER, ahd hames of théolicy

Roundtable participants are shown below.

Table25. Policy Roundtabléarticipants

Policy Roundtable

Marty Boldin, LICSW, MLADC, LCS Natharel Katz, MD, MS
D2@JSNYy2NRa t2fA0& ! RGAa2NI T 2| Chief Executive Officer
Office of the Governor Christopher T. Sununu Analgesic Solutions
Dan Cohen Jeanmarie Perrone, MD
Chair Director of the Division of Medical Toxicology
Abuse Deterrent Coalition Professor of Emergency Medicine
University of Pennsylvania
Patrick Gleason, PharD, FAMCP, FCCP, BCPS Shaina Smith
Senior Director, Health Outcomes Director of State Advocacy & Alliance Development
Prime Therapeutics U.S. Pain Foundation Inc.
C. Bernie Good MD, MPH
Chair, Medical Advisory Panel for Pharmacy Benefits Managerr|
Veterans Administration

Many of the Roundtable themes revolved around the challenges of balancing the introduction of
ADFs, which are currently available only for ER opioids, with the resulting shift in abuse towards
other prescription opioids and illicitpioids, such as heroin and fentanyl, and in defining the
appropriate role of ADFs as part of a multifaceted strategy for combating the opioid abuse crisis.
Policy recommendations are presented below.

1. ADFs should have a growing role in clinical practigeceiwe believe they are safer for the
individual patient. Still, policymakers should be fully aware that there is some evidence
that demonstrates their impact on shifts in abuse towards other illicit drugs following
introduction of ADFs. Mandatory ADF suiistion laws may cause more harm to the
overall population by shifting abuse towards other, potentially more lethal opioids and
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heroin. Policymakers and clinical leaders should therefore consider measures that would
phase in ADFs while ensuring adequatepport for other arms of a multpronged
approach to the opioid crisis.

ADFs are formulated to reduce the abuse potential for a recreational drug user who is
abusing the drug through a specific route. ADFs may reduce abuse of specific drugs through
either nasal or intravenous routes of abuse, but may also increase the risk of oral abuse, or
switching abuse to more dangerous forms of illicit opioids such as heroin and fentanyl.
Furthermore, evidence is lacking to demonstrate the overall public healpact of

substituting ADFs for non ADFs. Rapid moves to shift all prescribed opioids into ADF forms
may precipitate greater demand for access to treatments for substaiseedisorder due to

these substitution patterns.

Members of the New England CEPALCbt vote to mandate substitution of ADFs because

of this potential for shifts in abuse towards dangerous substitutes that can be more lethal,

such as heroin or other illicit opioids; any potential shift in abuse could possibly overwhelm

current treatmert facilities that treat substancese disorder, including Medication Assisted

¢CKSNI LR oa! ¢0 LINRPINIYaAOD | Bitpsk/ikeR Kt A IKGSR Ay L
review.org/material/opoid-dependencefinal-report/), while MAT programs are effective in

treating opioid dependence, there are severe limitations on access due to regulatory,

insurer, and social barriers.

Manufacturers should demonstrate to lawmakers how ADFs might impacaibyeiblic
health, including shifting patterns in abuse. Because of this broader population
consideration, any introduction of ADFs should take a measured approach that is closely
studied and monitoed over a longer time frame.

2. In addition to uncertainy regarding the overall health effects of rapid substitution of ADF
opioids for nonADF opioids, at current price differentials between ADFs and ##dDFs
any rapid requirement for substitution with ADFs would prove unaffordable.
Policymakers should therefre avoid approaches to encouraging the use of ADFs that
would be so costly that resources would be drained from other efforts needed to address
the opioid crisis and drive up costs for patients and the health system at an unsustainable
rate.
When considéng costs, the New England CEPAC unanimously voted against mandating a
wholesale shift to ADF opioids. ADFs have an unsustainable budget impact to both public
and private payers and will require coverage tradeoffs that may disadvantage patient care.
L / 8 stefe policy model demonstrated that requiring all extended release opioids to be
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substituted for an ADF in Massachusetts would cost an additional $475 million annually.
Since extended release opioids are only 10% of overall opioid prescriptions, ritduiction

of immediate release ADF opioids has the potential to have an even more unsustainable
impact on health system budgets. One payer on the policy roundtable estimated that, for
his 15 million members, converting all IR opioids to ADF IR opioidd @ddlan additional

$2.5 hillion to their total pharmacy budget, or $13.57 per member per month (PMPM). One
study estimated that new, curative, Hepatitis C drugs, if given to all candidate Medicare
patients, would raise Part D premiums by ~$12PMPMAt current costs, mandating
sweeping requirements that public and private payeoser ADFs is unsustainable.

The New England CEPAC agreed that the best immediate step forward was for prescribers
to collaborate with payers and patients to determine what patients and households are at
highest risk for abuse and diversion, and targeEADD those patients. If policymakers

pursue a mandatory substitution strategy, a staged approach to implementation would
allow physicians the opportunity to develop tools for identifying high risk patients to target
with ADFs, and payers the opportunity develop strategies to absorb the higher cost of
moving toADFs over generic opioids.

3. As part of their responsibility to address the national opioid crisis, manufacturers and
payers must recognize a shared commitment to making ADFs affordable to pati@mdsto
the health system. Manufacturers of ADFs should moderate the exercise of their
monopoly pricing power; and payers should accept that paying a premium for ADFs is
reasonable and that barriers such as increased out of pocket payments should not be
placed in the way of helping appropriate patients receiveasonablypriced ADFs.

L/ 9wQa |lylfeara aK2gSR (GKFG !'5C YIydzFl OGdzZNBN
premium over generic opioids while considering the reduction in costs related to the

resulting decrease in abuse due to tampesistant formulations. Thigricing strategy

would communicate a commitment from manufacturers of trying to help solve a national

public health crisis, while also allowing fewer restrictions on patients needimggtéom

opioids for chronic pain management. If manufacturers reduce their prices to align with

value, payers could create mirrored coverage policies andgstuating structures for ADFs

and nonrADFs, further improving patient access.

Members on the roundible agreed that if payers and manufacturers worked together to
negotiate prices for ADFs that reflected this true health system value, payers should be
willing to cover ADF opioids and eliminate any difference in coverage policies or cost

sharing betweerADF opioids and neADF opioids. This would both improve access and
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affordability for patients, minimize disruptive prior authorization protocols for prescribers,
and have the potential toeduce overall levels of abuse.

4. The federal government should agtith urgency to convene clinical experts, clinical
pharmacists, patients, and payers to develop consistent methods to stratify the risk for
abuse and diversion of opioids. As universal substitution of ADFs for all patients may not
be advisable or feasiblethese methods should be disseminated and used to help
determine when patients and their environments present a high enough risk to warrant
prescription with a tamperresistantADE

Given that the costs of rapid switching to ADFs are not viewed aslaffte, it is important
to develop validated tools for risk stratification to help identify patients who are most at risk
and to monitor patients in atisk environments who should receive an ADF opioid.

While there are several tools for prescribers tontéy patients and families with the

highest risk of abuse, no single tool is widely used or recommended. Payers are acting
separately to flag high risk members based on their treatment history in claims analyses.
Clinical pharmacists are rarely part oethare team when a patient is prescribed opioids for
relieving pain. And patients often can speak best to the risk of abuse based on family
medical history or the risk of diversion in their own household. Providers, payers,
pharmacists and patients are &g in silos in making risk determinations, and there is no
national guidance for how to best collaborate to identify patients and their families who are
most at risk for abuse and diversion.

The Federal government needs to make a rapid, concerted eéfadnvene prescribing
clinicians, pharmacists, payers, and patients to develop universal recommendations and
validated tools that can be used by physicians and clinical pharmacists to identify patients
and households at greatest risk for abuse and dieersilncluding patients in the

development of this tool will ensure that pain patients are not stigmatized by the use of the
risk tool. The Federal government needs to issue comprehensive guidance for all
prescribing clinicians, pharmacists, and payersttatify patient risk, including

recommendations on which patient populations should be prescribed an ADF opioid versus

a nonADF opioid. For those who are most at risk, ADFs can act as a valuable tool to possibly
reduce abuse and diversion inask howseholds.

5. ¢KS (GSNRSHISNMBEY i F2NNdzZ | GA2yé Aad O2y FdzaAy 3
public, and lends to misunderstanding about the risks for addiction and misuse of ADFs. It
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should be abandoned as quickly as possible. The FDA should renshether it can

dza S G ENBYalISNIF yi F2NXdzf F A2y é 6¢wCO AyaidSkRI ¢
this is the most accurate and useful term. If this is not possible, the FDA should explore

other labeling options; however, clinicians, payers, apdlicymakers face no barriers to

dzZaAy3 RAFTFSNBYyUd GSN¥a IyR GUKSNBF2NBE akKz2dzZ R |
for describing these formulations.

Using the term abuse deterrent formulation is often misunderstood to mean the

formulation prevents abuseAll the FDA approved ADFs do not effectively deter abuse by
swallowing, which is the most common forms of opioid abuse. Instead, ADFs make crushing
to snort, or dissolving to inject more difficult and less rewardigthermore, sveral
participating clinicians expressed concern at the meeting that prescribing aletserent

opioids may be perceived as a strategy for reducing the risk of opioid addiction. Results of a
survey among primary care physicians corroborated this concern, demtingtthat nearly
one-half of those surveyed erroneously reported that ADFs were less addictive than the
corresponding norADF opioid$’8 ADFsare not less addictive than ne&RDF opioids and it

is critical that prescribers understand that while ADFs are tamg&stant to prevent

certain routes of abuse (like nasal or intravenous), they are still potentially addictive for any
patients who are pescribed these formulations. ADF opioids can also still be addictive for
members of the household who might divert opioids for recreational abuse. It is therefore
important that federal policymakers include language about tarmesistance when

describirg the abusedeterrent properties of opioids.

6. Opioids represent the greatest public health crisis this country has faced in many years.
Public health policymakers at the federal level should educate the public about the risks
of all opioids¢ ADFs and notADF<¢ through a major public health campaign, perhaps
modeled on the techniques employed nationally to reduce smoking.

Public health campaigre reduce smoking influenced the labeling on cigarette packaging,

the creation of smoking cessation prograthsy R S@Sy Sy GSNBR (KS LIK&3aA
patients and physicians discussed the risks of smoking. Cigarette smokers were often

reminded of the risks of smoking in widescale advertising campaigns. Opioid use and abuse

need to be treated similarly. Patits deserve education about the risks of opioid abuse and

diversion through widespread advertising, changes to packaging, and clear conversations
Fo2dzi NARA] AYy (GKS LKe2aAOAlyQa 2FFAOSO ¢2 7Fd:
either allocate tleir own resources or consider an assessment on revenues from opioids

from each opioid manufacturer into an educational trust fund. While ADF opioids may have
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the potential to reduce the risk of abuse through tampering and diversion, they are still
addictiwe. It is important that the public understands the risks of all opioids, including ADFs.

7. Medical school curricula and physician licensing exams should require physicians to
demonstrate a robust understanding of the role of ADFs in clinical practice, $igady
addressing misconceptions about the addictive nature of ADFs. Specific questions on ADFs
should be added to the already required training on opioids.

Given the misunderstanding of many physicians regarding the addictive nature of ADF
versus noPADF opioids, it is critical that physicians are trained to understand what abuse
deterrent properties mean in terms of addiction risk and diversion. Furthermore,
prescribers need also to be trained in evaluating patients and their households for risk of
abuse and diversion. It is important that prescribers are required to understand these key
concepts through mandatory training and licensure requirements.

8. Prescribing physicians should help patients understand that ADFs are not less addictive
than non-ADFs.Physician groups, individual physicians, and clinical pharmacists should
develop or share federallgleveloped materials on the proper storage and use of all
opioids.

Patients deserve information from their prescribing physicians about the limitations of
tamperresistant ADF opioids in reducing the risk of addiction in themselves or a family
member, and the safety measures necessary to ensure that opioids are not diverted within
their household. Prescribing clinicians and pharmacists can play a roladated) patients
about the abusepotential of tamperresistant ADF opioids, how to safely store and monitor
use of ADF opioids, and how to identify early signs of addiction both mdékres and in

family members.

9. Robust clinical studies are needed to uh@nstrate the natural history of opioid abuse and
the impact of ADFs on abuse among prescribed patients as well as the broader effects on
diversion and drug switching.

Of primary importance is a clear, scientific answer on how ADFs impact rates of abuse,
evaluated through randomized clinical trials and/or rigorous, prospectdefined
observational studies. Secondarily, the body of knowledge will be improved if studies can
answer important questions about drug switching and diversion, and their ingrapublic
health. Clinical experts at the meeting maintained that these studies are practical and
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feasible. Manufacturers have a responsibility to the broader public health to make these
trials a top research and development priority.

The body of real widd evidence to measure abuse of ADFs is limited to observational time
series studies of OxyContin. The studies do not follow specific patients or cohorts of
patients to evaluate their risk for abuse or diversion, and none of theweald studies are
randomized. Furthermore, it is most important to understand the impact of ADFs on overall
rates use of abuse, of both the prescribed product and other (often illicit) opioids. In order
to best evaluate the impact of ADFs on the risk of a patient for abusidgyerting an

opioid, manufacturers need to fund walbntrolled studies that follow patients to

determine how ADFs reduce the risk of abuse, abetsed outcomes, and diversion

within a cohort of patients. Importantly, the FDA specifically recommdrsideeh designs at

a special advisory committee meeting following the approval of reformulated OxyCéhtin.

10. Given that over 90% of opioid prescriptions are for immediatdease (IR) formulations,
and that currently, no IR ADFs are on the market, further investment and depgient by
manufacturers for IR ADFs is critical.

Since the first tamperesistant formulation was approved in 2010, the vast majority of
innovation has occurred in extended release tampegistant ADFs. This is because
extended release opioids have tdangerous potential for dosdumping, or extracting a
long-acting dose of opioids for immediate abuse. Still, extended release opioids represent
under 10% of all opioid prescriptions, and many people get addicted to opioids through
immediate release formsCurrently, only one ADF IR opioid has been approved by the FDA,
and it is not yet available on the market as of July 2017. Manufacturers need to prioritize
investment in IR opioids, and be sure to capture their impact through high quality post
market evaliation.

11. Exploring and removing barriers to access to apharmacologic treatments for pain
patients will have the dual effect of ensuring access to treatment for patients while also
addressing the public health concerns related to prescribing opioids.

Patients who are managing chronic pain need to have access to all treatments supported by
evidence. Payers have a role to play in meeting the broader public health objective of less
opioid addiction by loosening restrictions on access to eviddrased, on-pharmacologic
treatments for pain such as physical therapy and cogntbieeavioral therapy.
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